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ABSTRACT 
A case study of a New Zealand horticultural property 
is used to show that realistic forward plans can be 
formulated to provide practical solutions to management 
problems facing horticultural managers. 
The planning process and alternative planning models 
are presented. Budgeting, incorporating the use of 
linear programming to determine the optimal cropping 
programme, is used to determine the best development 
path for maximization of return on shareholders' funds, 
consistent with the manager's other objectives. 
Several optimal cropping programmes derived by para-
metizing monthly labour constraints, allowed the manager 
to select the one most suited to his requirements. The 
selected programme provides the basis for four development 
budgets testing the effect on return to shareholders' 
funds of: 
(i) adopting the optimal cropping programme, 
(ii) continuing the existing cropping programme, 
(iii) reinvesting surplus cash generated by adopting 
the optimal cropping programme , ~nd 
(iv) the strawberry yield failing to reach the 
es~imate, 
The projected plans were adjudged successful in pro-
viding realistic results to satisfy the company's objectives, 
by the manager's ready acceptance of the results and his 
willingness to implement t he optimal cropping programme. 
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CHAPTER I 
INTRODUCTION 
The function of management is the active process of 
determining the path and guiding the business along that 
path towards its objectives. There has been a plethora 
of literature concerning forward planning techniques to 
aid horticul t u.ral managers to accomplish this function, 
but, in general, they appear to be continuing to rely 
on simple non-optimizing techniques to make realistic 
future decisions. 
A reason managers do not adopt more sophisticated 
planning methods may be that the bio-economic environment 
within which the property is operating, cannot be realist-
ically simulated within these planning techniques. 
1. 
This study seeks to show that it is possible to real-
istically plan the future development of a particular horti-
cultural property. The emphasis is on determining a real-
istic plan that will provide a basis for the dynamic process 
of acting on and modifying day to day strategies. 
The success of the planning can be assessed by the 
willingness of the manager to implement the plan as it can 
be assumed that this will be a fair indication of the real-
ism and acceptability of the plan. 
Metric units are used throughout this study to comply 
with University requirements . British units are converted 
correct to two decimal places for simplification. 
2. 
Units commonly used are : 
area hectare 2.47 acres 
length meter 39.37 inches 
volume litre 1. 75 pints 
mass kilogram 2.21 lbs 
3. 
CHAPTER II 
TEMPORAL PLANNING TECHNIQUES 
Various methods of planning over time have been 
suggested. All methods are based on an attempt to maximize 
some objective subject to various limiting restraints of 
land, labour and capital. 
At the individual farm level all techniques use basic 
data common to each, derived from the financial accounts of 
the property, records kept by the grower and the beliefs 
which the grower holds concerning the external environment . 
Further information in regard to new crops and production 
techniques can be obtained from the district offices of 
institutions such as the Ministry of Agriculture and 
Fisheries, the Agricultural Universities, and business 
firms involved in the horticultural industry . 
1. THE OBJEO~IVE 
Nee-classical economic theory proposes that profit 
maximization is the sole · objective of the firm operating 
in a competitive market. Renborg (1971) suggests that this 
is not enough for plannL~g at the farm level. Considera-
tion of personal motives of various types, maximization of 
utility, long run survival of the firm , maximization of 
gross output per hectare, and satisfying· a number of goals . 
by maximizing one goal subject to satisfying restrictions 
for other goals, are s ome other alternative and perhaps 
more pertinent, objectives that exist in real life. 
(1) Multi-dimensional Goals 
A goal can be de fined as multi-dimensional, each. 
dimension having an individual aspiration level which may 
4. 
be satisfied or maximized. A multi-dimensional objective 
may be expressed as a total utility function. Each 
dimension is weighted by an appropriate value so that a 
preference function is established. Rae (1970b) expressed 
a grower's utility as a linear combination of appropriately 
weighted objectives. The total utility function incorpor-
ating weighted objectives and other objectives set at 
specific a spiration levels, was maximized. 
(2) Profit Maximization 
The single goal of profit maximization was shown by 
Candler and Boehlje (1971), to be a multiple-goal objective 
itself. Maximizing profits could be maximization of the 
dividends to pe paid to shareholders (net worth for the 
single entrepreneur1), maximi~ation of 'net tax free cash' 
available at the end of the planning period, maximization 
of the value of assets owned by the firm at the end of the 
planning period , or the minimization of the probability of 
financial collapse of the firm. Because profit maximiza-
tion i s the objective of the Theory of the Firm, optimizing 
~ 
techniques based on this Theory use profit maximization as 
their objective criterion. As the Theory of the Firm has 
changed, as outlined by CYcert and Hendrick (1972) , it has 
been recognized that profit maximization is not necessarily 
the sole objective. But the importance of the profit 
1. Cocke, K.D. 1965. Capital Aacumulation and Hic~sian 
Models. Fm Economis t 10: 458-465. 
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motive as part of the objective function cannot be denied 
as it is invariably present to some degree in the objective 
function, although different entrepreneurs will place 
different emphasis on this goal. 
(3) Objective Definition 
The objective function is the basis for which we plan 
and is the only essential element of the planning process . 
The degree to which an entrepreneur can define his quanti-
tative and qualitative goals will determine the ability of 
the planning model to realise the entrepreneurs real aspir-
ation levels . Ideally, every dimension and aspiration 
level making up a part of the entrepreneurs objective 
should be clearly listed. Entrepreneurs are often unsure 
what all their objectives are, but as Stewart (1963) pointed 
out, those entrepreneurs who r ealize they have a problem 
usually can define their immediate goals for the planning 
period. 
2. THE PLANNING PERIOD 
The length of the planning period is of great importance 
and to some extent will be influenced by the entrepreneurs 
objectives. 
Modigliani and Cohen (1961} propose that the planning 
period should be defined as the relevant planning period 
which indicates the latest future point in time which is 
necessary to include when planning action during the first 
time period. Irrelevant events or decisions are those which 
can assume any value and yet be of no importance in deter-
mining action during the first period. For instance, Dean 
and Benedictus (1964) used a 60 year period as the relevant 
planning period. Because the inclusion of a perennial 
crop with an economic life of 60 years was a feasible 
possibility in the first planning period, the crop must 
be considered as a relevant event and the decision to 
incorporate this crop in the solution as a relevant 
decision. The present value of returns beyond 60 years 
are negligible and therefore have a negligible effect on 
the first future planning period. The returns after 60 
years can the re fore be considered irrelevant events. 
Another v iew given by Svennilson (1938) is that the 
length of the planning period is determined not only by 
financial results, but also by subjective judgements on 
6, 
the part of the entrepreneur such as his risk preferences 
and expressions of confidence in his predictions. Stewart 
and Thornton (1962) agree with this view, stating that the 
planning period for farmers is usually a function of ful-
filling a certain level of aspiration within a certain time 
period. This period is often short, reflecting the effects 
of uncertainties and human impatience, 
The factors affecting the length of the planning 
period can be : 
(i) the length of the production process for any 
relevant enterprise, 
(ii) the economic importance of events far in the 
future at the planning moment, This is 
determined by the subjective judgement of 
the entrepreneur. 
7. 
3. THE DATA 
Data concerning possible production processes, res ource 
restraints, and production limitat~ons must be clearl y 
listed. Possible production processes will include those 
already produced, and alternatives that the entrepreneur 
might wish to undertake. For each production process , 
accurate and rel i able data must be collected concerning 
yi elds , prices, variable and fixed costs, labour and mach-
inery usage aad working capit al requirements. 
Physical and financial resources must be determined. 
Restraints of an ins titutional , psychological and personal 
nature must be quantified to accurately define the planning 
boundary within which the firm operates. 
Clarke and Simpson (1959) give a full account of th~ 
basic data required for most planning technique s and 
discuss the problems associated with collation of data. 
The underlying difficulty is uncertainty in both the 
physical and economic sense, concerning the internal and 
external environment of the firm. Unless reasonably exten-
sive records are available so that a clear picture of past 
patterns emerges, the data often becomes subjective. It i s 
the entrepreneur who is often best able 
changing trends and conditions that are 
environment • Rae (1968) supports this 
to present the 
occurring in his J 
view, suggesting 
that even if there are no records available, it is possible 
to elicit the required information by careful questioning 
of the entrepreneur or management. But the transcription 
of subjective value s i:.t o precise objective values is a 
difficult task, especially for analysts unfamiliar with 
the environment within which the firm i s operating, and 
s. 
can be misleading. The subjective nature of this informa-
tion does not form a solid basis from which to plan, par-
ticularly when using optimizing techniques. Plaxico (1954) , 
discussing Heady' s (1954) Simplex Method, recognises the 
importance of rigorously defining the problem data in 
relation to optimizing techniques. 
But the real life situation is dynami~ and as Cyert 
and March (1964) assert , perfect knowledge i s non-existent. I 
The longer the planning period, the greater the uncertainty.I 
Therefore a compromise must be reached. If the limitations 
of the final s olution are recognised in terms of the relia-
bility of the basic information used in the planning process, 
then some evaluation, either subjective or objective, can be 
made regarding the likely probability that the model solu-
tion reflects the real future. McFarquhar and Evans (1957) 
emphasise this approach in their evaluation of linear pro-
grammed solutions compared with the crude data used. 
The future outcome of a development programme must be 
evaluated bearing in mind the reliability of the initial 
data and by establishing the deviation that might occur due 
to uncertainty of the values used. 
4. FORWARD PLANNING TECHNIQUES 
The many forward planning methods described in the 
literature can be divided into 
(i) pencil and paper techniques characterized by 
a simplified or non-optimizing approach, 
(ii) computer optimizing techniques. I 
As Clarke and Simpson (1959) point out, simplification 
inevitably prohibits the achievement of as precise results 
9. 
for the planning problems as optimizing techniques. Because 
growers are able to use simple techniques themselves and 
consequently understand how the solution was obtained from 
the initial data, confidence in the solution is generated 
and successful1 plans are usually fully implemented. 
Candler (1959) discusses this matter in relation to 
solutions obtained from computers. Although the grower 
may provide all the data to be fed into the computer for 
analysis, he often has no comprehension of the processes 
involved and t herefore usually regards the final solution 
with some scepticism. Computer routines make it possible 
to solve problems using optimizing techniques by reducing 
the computational burden that these techniques usually 
impose. Even the mathematics of budgeting can be 
programmed2 to remove this burden. 
(1) Non Mathematical Techniques 
(a) Development Budgeting . Development budgeting 
has been the most widely used technique for forward plan-
ning. 3 Its strong position and wide acceptance amongst 
planning techniques is due to the ease by which the tech-
nique may be used, the simplicity of the process, and 
1 • The succeee being measured in terms of the solution 
realizing the growers' objectives. 
2. Sanderson, K. and McArthur, A.T.G. 1967. Computer 
Methods for Development Budgets. Agric. Econ. 
Res. Unit Publn No. 45 Lincoln College. 47 pp. 
3, For example: Taylor, N.W. 1967. A Management 
Study of Light Land Farming in Canterbury, 
New Zealand. Thesis, M.Agr.Sc., Lincoln 
College. 250 pp. 
Frengley, G.A . G., Tonkin, R.W., and Johnson, 
R.H.M. 1966. Programming Farm Development. 
Agric. Econ. Res. Unit Publn No. 35 Lincoln 
College. 53 pp. 
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particularly the flexibility of approach to problems, 
ensuring that all factors affecting the realistic solution 
may be incorporated. However, there has been no pub-
lished development budget dealing specifically with hort-
iculture. 
Development budgeting involves three steps: 
(i) Initially the status quo situation must be 
established using prices and yields that will be used in 
the development prog ramme. The establishment of this base 
situation all ows an evaluation of any development programme 
planned. 
(ii) Once this pre-development situation has been 
established a series of annual budgets incorporating the 
development programme are prepared. The availability of 
finance to implement the development programme usually 
limits the rate at which development can proceed. Finance 
for a development programme must be provided out of 
reserves, current income, or from additional borrowing, 
Forward planning ensures that this scarce resource will 
be used to maximum advantage over the development period 
being considered. 
(iii) A stable post-development budget is drawn up 
to indicate the increased level of production to which 
the development prog ramme may lead. 
Evaluation of the programme in its final form allows 
the grower to decide whether or not implementation will 
improve his position in the light of his objectives. The 
grower can determine from the programme, the effect 
(i) on his pre- and post-tax income position, 
(ii) on his equity capital, 
(iii) 
(iv) 
on unquantified goal s, 
of fluctuating yield s and prices, 
by parametizing the results . 
Budgeting is not an optimizing technique. Barnard 
and Camm (1960) comment on the inability of the budgeting 
process to reach the optimal solution when comparing the 
advantages of a linear programming approach. McFarquhar 
and Evans (1957) draw attention to this disadvantage and 
suggest that the technique is one of trial and error in 
selecting al t ernative plans. Candler (1959) best summar-
ises the si tuation by stating that the analyst using the 
budgeting technique must select a point on the production 
11. 
possibility surface by defining the dimensions of the 
various production activities making up the surface, prior 
to the planning procedure. Optimizing techniques use the 
proced e to select the optimal point on the production 
possibility surface. 
The value of development budgeting is that although 
the optimal point is rarely ever reached, possible results 
of differing development programmes are worked out in 
advance with the best present knowledge available and the 
developing programme can be constantly related to a 
specific set of objectives which need not necessarily be 
quantified, and to an unfolding financial s ituation. 
(b) Gross Margins. Economic theory dictates that 
marginal analysis will determine the most efficient method 
of depioying the resources available among the possible 
.... 
production processes selected to attain the objective. 
The basis of marginal analysis is the gross margin. This 
approach was originally outlined by Liversage (1955) who 
12. 
described the gross margin approach as a logical , standard 
process by which costs could be allocated to enterprises. 1 
Giles (1962) formally defines a gross margin as the diff-
erence between gross revenue from output and the direct 
or variable costs which can specifically be attributed to 
the production of that output. Liversage was suggesting 
that this approach should be incorporated into the account-
ing system so that more meaningful managerial information 
would be available from the financial accounts. Giles 
discussed thei r use as a basis for planning and it is in 
this context that they have been used to date. The div-
ision into variable and fixed costs is soundly based 
economically. Fixed costs are those costs common to all 
enterprises and most of these costs are incurred whether 
the far·m produces or not. A separate gross margin must 
be determined for each activity: an activity specifying 
a particular method of production of an enterprise. 
The value of gross margins is that: 
(i) they allow comparison of the technical effi-
ciency of similar enterprises within the district. This 
evaluation must be made recognizing that differences 
between gross margins are .not only caused by differences 
in technical efficiency, but also by varying yields, 
\ prices, physical factors such as rainfall and soil type, 
and the scale of operations. 
(ii) a comparison of enterprise gross margins for 
the one property allows an assessment of the marginal 
productivity of each enterprise which is the proper 
determinant of choice and volume. 
1. An enterprise is the production of a particular 
commodity or group of commodities. 
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The problems that can arise when defining activities 
are discussed by C~arke and Simpson (1959). Difficulties 
arise when complementary relationships exist. The intro-
duction of livestock activities increases the probability 
of this. The result of a combination of enterprises such 
as cattle providing manure which may benefit the field 
crop following , may be different to the sum of the two 
enterprises produced under mutually exclusive conditions. 
Similarly, increasing returns to scale for single processes 
are not all?wed. Methods of overcoming these related pro-
blems are described by Candler and Mil,sgrave (1960) and 
more fully by Giaver and Seagraves (1960) who describe 
three ' cut 8.lld try' methods of adjusting the final linear 
programming tableau. 1 
Supplementary relationships such as feed production 
for some livestock enterprises can be handled by consider-
ing both separate activities as one single activity. 
Relationships between crops such as peas and wheat can 
be treated as a single separate enterprise. Towns ley 
(1971) used several mutually exclusive rotations and stock-
tJ.~ 
ing ~eli~ieies to evaluate, by the use of a normative 
linear programming model, the optimum combination of 
supplementary enterprises. Where activity requirements 
are known to change with scale or where more than one 
method of production is desired, then these can be intro-
duced as separate activities. 
Gross margins provide a logical unit for planning 
and as such provide the basis for most planning techniques. 
The combination of enterprises whose total gross margin 
1. This assume s the use of the Simplex Method by hand. 
Computer printouts do not include the mathemat-
ical details of the final matrix. 
contributes the most to fixed costs will be the best com-
bination for the profit maximization problem. All opti-
mizing techniques aim at selecting this combination from 
the possible alternative enterprises. 
(2) Mathematical Techniques 
(a) Linear Programming. Linear Programming is a 
14. 
mathematical technique concerned with the efficient alloca-
tion of scarce resources to meet desired objectives. The 
generalized f orm of the linear programming model may be 
expressed as follows: 
The objective function is to : 
n 
( i) Maximize z l:: cjxj j=l 
j=1,2,3, ••• ,n. 
(ii) Subject to bi ~ rijxj i=1,2, •• • ,m. 
(iii) and where xj ~ 0 
Where z the linear objective function - usually 
net revenue 
cj unit net revenue of the jth activity 
xj level of the jth activity 
rij the per unit requirement of the ith 
resource by the jth activity 
bi level of the ith resource 
n number of activities 
m number of resources. 
The solution begins with a feasible basis and proceeds 
by substitution of one activity for another, choosing alweys 
as a replacement activity one which increases total . gross 
margin (for the profit maximization problem). This new 
activ1.ty is substituted to a level set by the most limiting 
resource or restraint. The procedure continues until it 
is not possible to increase the objective function without 
violating the bounds of the problem. The final solution 
shows the optimal allocation of resources among the 
selected activities to achieve the set objectives. 
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Once the initial basis has been obtained the solution 
may be obtained by following simple arithmetic rules 
clearly set by Heady ( 19·54) and Heady and Candler ( 1 958) • 
For any but very small problems1 the large computational 
burden makes the technique extremely cumbersome to deal 
with by hand. The simple arithmetic calculations, together 
with the definite rules used to solve the problem, have led 
to computer routines being written to do the mathematical 
calculations. The increasing avail abi lity of computer fac-
ilities has been one of the more important reasons behind 
the wider use of linear programming in its various forms. 
Thus, the technique has now become a matter of defining 
the problem in terms of the objective desired and including 
all the relevant data. The computer provides the solution. 
To be realistic the problem needs to be rigorously 
defined in terms of the simultaneous equations. The 
solution will only be the qpj; imal one for the defined 
initial problem and if this does not represent the real 
--life situation then the solution cannot necessarily be 
attained in reality. The rigidity of the technique has 
been decried2 and as often defended 3• 
1. Matrices less than say 10 by 10. 
2. For example: Clarke, G.B. and Simpson, I.G. op.i;2t. 
3. For example: Candler, W. and Musgrave, W.F. 1960. 
A Practical Approach to the Profit Maximization 
Problems in Farm Management. J.agric. Econ. 14 : 
2es-222 • .. • 
16. 
The technique is based on the following assumptions. 
(i) 
_Linearity. As the name implies the technique 
deals only with linear input-input, input-output, and out-
put-output relationships. All curvilinear isoquants, pro-
duc~~on functions, and transformation curves are replaced 
by segmented linear relationships. A constant returns to 
scale is assumed , but it is possible to approximate non 
linear functions 1 by adaption of the basic linear pro-
gramming model . 
(ii) Additivity. The total amount of resources 
used by several enterprises must be equal to the sum of the 
resources used by each individual enterprise. No inter-
action is possible in the amount of resources required per 
unit of output whether the activities are produced alone or 
in combination. Complementary and supplementary relation-
ships can be handled alone or in combination. Complementary 
and supplementary relationships can be handled if they are 
included within the one activity (for example, rotation 
enterprises). Increasing returns to scale cannot be 
handled because equal additional inputs do not result in 
additional equal amounts of output. Diminishing marginal 
returns can be handled by programming for rates of substitu-
tion as Candler and Musgrave (1960) point out. 
(iii) Divisibility. All factors involved in the 
problem are assumed to be infinitely 'divisible. Resources 
1' ~ 'ri 
such as land, w!hen the solution might require some odd 
fraction of a hectare for a particular enterprise, do not 
present the difficulties in implementation in horticulture 
1. For example : Hadley, G. 1964. Nonlinear and 
Dynamic Programming. Addison-Wesley, 
Massachusetts. 484 pp. 
17. 
that they may in agricultural problems where paddock 
boundaries are already fixed. Horticultural labour is 
not as fixed a commodity as in agriculture. The intensive-
nes s of horticultural production demands a greater labour 
requirement, often made up of casual labour supplementing 
a fixed level of permanent labour. Casual l abour can 
us ually be taken on and laid off as required. However , the 
problems of lumpy capital resources, such as capital in-
volved in a pa cking shed (or freezer facilities) remain. 
Colyer (1 968) developed a model to successfully handle this 
type of problem. Heady and Candler (1958) described this 
problem of increasing marginal product as one characterised 
by a relatively high level of productivity on completion of 
an initial investment period, there being np contribution 
to productivity until the investment period is completed. 
Again, this i s a problem of increasing returns to scale. 
( ( ;,;)) Single valued expectations. Resource supplies, 
'----
input- output coefficients and prices are assumed to be known 
with certainty . Wide criticism has been made of linear 
programming due to this assumption. 1 Non-acceptance of 
linear programmed farm plans by some managers can be attri-
buted primarily to the variation in price, yield and costs 
that would probably occur in the real life situation and 
which were not accounted for within the planning framework. 
It is perhaps the most critical of all the assumptions be-
cause the farming system operates in a widely fluctuating 
socio-economic environment. But the values used are the 
1. For example: McFarquhar, A.M.M. 1961 The 
Practical Use of Linear Progra111Jning in Farm 
Planning. Fm Economist 9 : 472-496. 
18. 
basis for all techniques so that this weakness is a common 
one not specific to linear programming. But the technique 
is mathematically more exacting and it becomes more important 
to recognize the uncertainty involved, and possible devia-
tions from the solution obtained. The use of games theory 
and quadratic linear programming models 1 provide methods of 
incorporating ri~k and uncertainty into the linear pro-
gramming framework. 
(v) Finiteness. It is assumed that there are a 
limited number of activities and restrictions which can be 
considered by the grower. This in no way limits the prac-
tical application of the technique. 
(vi) Non Negativity. Non negative levels only of 
any activity c¥1 occur in any feasible solution. 
(vii) Convexity. The set of feasible solutions, 
if any exist, is a closed convex set. 
The application of linear programming to horticultural 
problems has been considerably less than those of an agric-
ul tura 1 nature • Dorling (1960) presented the first pub-
lished work of a horticultural nature . He used linear pr9-
gramming to solve two problems to determine the most 
profitable combination of crops for a uniform type of 
glasshouse production, and to establish the optimum short-
run allocation of investment capital. Simpson, Hales and 
Fletcher (1963) derived optimum plans for ten different 
crop:price combinations for a large glasshouse nursery, 
with special reference to the effect of price changes and 
1. See page 21. 
19. 
the sensitivity of the plans to them. Kitsopanides (1963) 
presented linear programming as a basis for synthesising 
plans for an ave r age Macedonian peasant farm to show how a 
better all ocation of resources, increasing availability of 
capital, increasing farm size, and decreasing the labour 
force could improve the level of income for the farm situa-
tion. Another application of linear programming to glass-
house production was programmed by Lloyd and Perkins (1965). 
They deri ved plans to show the economic implications for a 
range of different property situat ions characterised by 
different l evels of the resources of l abour and heated and 
unheated glasshouse space. In New Zealand there are few 
examples of the use of linear programming as a technique , 
the mos t notable of these being the contribution of Rae 
(1968) who set out to evaluate the usefulness of horticult-
ural management plans formulated by the standard linear pro-
gramming model, and the more complex inter-temporal and 
quadratic models. Rae concluded that although mathematical 
programming could plizy an important role as an advisory tool , 
grower a cceptance of these t echniques was dependent upon the 
realis tic incorporation of the inherent variability of the 
bio-economic farming system. 
(b) Dynamic Linear Programming. The standard linear 
programming model is a static model , the solution being the 
optimal plan for the present resource structure . To incor-
porate time into the model, the Simplex Method need only be 
1 expanded·~. Loftsgard · and Heady (1959) suggested that the 
1. See Candler, w. 1960. Reflections on Dynamic Pro-
gramming Models . J . Fm Econ. 42 : 920-926. 
model be expanded to provide separate sub-matrices for 
each sub-period of the problem, in a diagonal line across 
the matrix. Each period is linked to prior periods by 
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various supply coefficients related to previous activities. 
The particular objective maximized in this model was the net 
present value of future incomes. Candler (1960) described 
the Loftsgard and Heady model as a parametization of capital 
for a single linear · progra.m, further investment bei~ financed 
from income deri ved from previous periods, because capital was 
the only changing variable over time. Added inves1ments had 
been detennined exogenously being included as a fixed cost 
constraint. When an evaluation of the desirability of 
further capital investment is the problem, the model must 
be capable of detennining the feas .ibility of further invest-
ment endogenously. The Stewart and Thornton (1962) model 
used this approach in detennining the optimal development 
programme to maximize revenue earning capacity, subject to 
the availability of capital, and other physical and manageri al 
constraints. This method proTides a satisfactory means 'of 
determining the expansion path which a development programme 
should follow given that the entrepreneur's objectives can 
be stated in terms of attaining a certain level of development 
within a specified period. 
Cocks (1965) demonstrated that profit maximization could 
be treated as maximization of net worth over time . His model 
incorporated a luxury consumption activity which allowed for 
utiiity of luxury consumption. Dean and Benedictus (1964) 
derived normative development plans through time for small 
land reform farms in a uew irrigation area of southern Italy. 
The model shows the optimal choice between short and long 
term activities for maximization of the present value of 
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future returns. 
(c) Gross Margins Analysis and Programme Pl anning. 
These two techniques described by Gile ( 1962) and Cl _'.3-rke 
' and Simpson ( 1959) respectively were pr'oposed as less 
complex methods of deriving fann plans than linear pro-
gramming, and as such were designed for 'pencil and paper' 
application by the grower with or without his advisor . They 
are based on the ranking of activities in order of their 
gross margin value. The activity with the highest gross 
margin i s ex!".lJlded until some limiting factor is reached. 
Further enterprises are introduced in order of decreasing 
gross margin until no further expansion is possible without 
violating the planning boundary. Gross margin analysis 
has one major disadvantage. The selection of choice is 
influenced entirely by the unit on which the gross margin 
i s based. Programme planning overcomes this disadvantage 
by selecting enterprises on the basis of the highest gross 
margin of the most limiting resource. The advantage of 
these techniques lies in the simplicity of the procedure. 
If they are expanded along similar lines as the dynamic • 
linear programming model t"hen the advantage of simplicity 
is immediately los t. 
(d) Quadratic and Stochastic Programming Models. The 
incorporation of risk and uncertainty into the linear pro-
gramming framework has been demonstrated by McFarquhar 
(1962b), Camm (1962), How and Haz~ll (1968) and Rae (1970a) 
using quadratic programming. Quadratic programming . relies 
fundamentally on the estimation of variance-covariance 
coefficients 1• But the statistical assumptions required 
1 • See Rae, A . N. 1970. Quadratic Programming and Hort icul t-
ural Management. Tech . Disc. Paper 8 : Dept. Agric. 
Econ. and Fm Mgmt. Mas sey University. 30 pp. 
/ 
to establish accurate values preclude the possibility of 
obtaining these. 
Stochastic linear programming has been described by 
Cocks (1968) who presented a model for solving linear 
programming problems where the functional, restraints, and 
input-output coefficients were subject to discrete pro-
bability functions. But practical applications are limited 
by the large size of the problem matrices generated by this 
technique requiring complex computer algorithms not 
currently available. 
Similarly the appl ication of games theory has been the 
sub j ect of many writers 1 &l~hough these techniques pro-
vide a means of over coming the difficulties posed by the 
assumption of s ingle valued expectations in the linear 
programming model , no published work exists of the applica-
tion of these t o the temporal problems in horticulture. 
(e) Systems Simulation. Simulation is the newest 
technique to be adapted to problem solving in agriculture. 
The model framework represents the actual situation and as 
such should provide the most realistic results. 
Frequent references to the potential usefulness of 
simulation techniq ues have been made2 but few successful 
1. See Nix, J.S. 1969. Annotated Bibliography on 
Farm Planning Techniques . J. Fm Mgmt.Assoc. 1 : 
No. 7. 55 pp. 
2. Hardaker, J .B. 1967. The Use of Simulation Techniques 
in Farm Research. Fm Economist 11. : 162-171 
22. 
Street, P.R. and Dent , J.B. 1968. Industrial Dynamics 
and an Approac h to its U11e in Farm Management 
Research. Fm Economist 11 : 345-353 
Sutton, R.E. 1964. Computer Models and Simulation. 
J. Fm Econ. 46 : 1341-1350 
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applications have been publis hed 1• This is due partly to 
the difficulty of representing physical and economic uncer-
tainty, partly t o the diver s ity of knowledge required by an 
individual model builder who is often economically rather 
than biologically qualified , and partly to the cost and 
time required to synthe s ise a reasonably realistic model. 
At the individual farm level the time and cost of model 
building prohibits the use of this technique. In this sense 
t h e technique h as often become one used as a last resort. 
Building and validating the model takes the majority of the 
time required for simulation studies. Each model is invar-
iably built up by linking pertinent sub-system models. 
Wrigbt (1971) suggests that once a s tock of sub-systems or 
modules of basic system components has been developed these 
could be used with any necessary modifications, to buil4 up 
different complete system models. Incorporation of the 
peculiar characteristics of the particular problem to be 
solved could be accomplished by adding the necessary para-
meters and equations to a modified set of modules, thus 
saving much of the time and cost usually incurred in model 
building. 
Until modules become available for horticultural sub-
sys tems and familiarity in their correct use and modification 
is gained , simulation techniques will play no part in pro-
viding farm plans at the individual farm level. 
1. For example : Zusman , P. and Amiad, A. 1965. Simula-
tion : A Tool f or Farm Pl,anning Under Conditions 
of Weather Uncertainty. IT. Fm Econ. 47 : 
574-594 
(f) Dynamic Programming. Dynamic programming 1 
has great appeal as a mathematical technique because, 
as JQhnston (1965) and Throsby (1964) have pointed out, 
it is a most flexible technique : an infinite range of 
models could be constructed. The objective function 
has no restrictions in form wad discontinuities may be 
handled. Non linearity and integer problems do not exist. 
The data requirements exceed that of linear programming 
but more impor tantly there are no computer algorithms 
to solve problems of greater than two dimensions. 
1. As defined and developed by Bellman. See Bellman, 
R.E. and Dreyf us, S.E. 1962. Applied 
Dynamic Programming. Princeton University 
Press, Princeton. 363 PP• 
\ 
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CHAPTER III 
METHODOLOGY 
1 • THE PROBLEM 
(1) The Property 
This study i s based on a 48 hectare property producing 
small seeds under contract, fresh market vegetabl es, and 
berry fruit . 
The a im of the study is to provide a maximum return 
to shareholders' capital while allowing for final develop-
ment and other objectives outlined under Section (2). Con-
tinual development of the property has taken place since 
purchase in 1958 to the point where the only major develop-
ment required is to tile drain half the property. Further 
minor development could improve the efficiency of day to 
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day operations and aesthetics. A period of recent develop-
ment is coming to a close and for the purposes of this study 
is considered to be complete. Because the manager wishes 
to avoid further borrowing, development must be financed 
from income generated from production or by sale of assets. 
(2) The Objectives 
It is essential to define precisel y the manager's 
objectives (which are assumed to be rep;esentative of the 
shareholders) if realistic solutions are to be obtained. 
A multi-dimensional objective applies in this case. One 
sub-objective is maximi zed subject to the aspiration levels 
of all remaining sub-objectives being met. 
------ -
26. 
By careful questioning the aspiration level for each 
goal was determined and these goals ranked in a rough order 
of priority. The goals are of a qualitative and quantita-
tive nature. 
(a) Qualitative Objectives. 
opinions and feelings of the manager. 
goals can be stated as : 
These are based on the 
The qualitative 
(i) perfection in all aspects of production including 
the efficient management of available resources, 
(ii) planning the property so that changing problems 
facing the horticultural industry can be met, 
(iii) increasing leisure time. 
While profitahility is an essential element of the 
overall objective, points (i) and (ii) above are important 
in the daily decision making process as well as being part 
of the long term objectives. This study assumes that these 
two aspirations are fulfilled by efficient managerial con-
trol. 
Leisure time is becoming an increasingly important 
objective as the years pass. Leisure time may be increased 
by delegating more managerial control or by reducing those 
areas of production which dem,and a higher l evel of manage-
ment input. The value of this leisure is difficult to set. 
A better approach is to derive farm plans with and without 
a certain level of production enterprise requiring a dispro-
portionate managerial in~ut. The extra amount of leisure 
to be gained by reducing the pertinent enterprise(s) can be 
determined and shows what effects increasing leisure time 
has on the other objectives. The manager is then much more 
able to evaluate the value of his leisure by mental cost-
benefit analysis, setting the loss incuITed (often expressed 
directly as a reduction in net profit) against the amount of 
extra leisure time generated. 
(b) Quantitative Objectives. Although the manager 
was unable to rank his objectives accurately, the following 
list approximates his order of priorities : 
(i) Return to Equity Capital. The major objective 
is to maximize return to shareholders' capital by the end 
of the next five years. 
(ii) Salary. An adequate salary comparable to the 
management input must be paid. This was determined to be 
$9,000, based on wages for other employment offered to the 
manager and wages paid to managers controlling a similar 
value of capital assets outside the horticultural industry. 
(iii) Finance. No furt11.ar borrowing of loan money 
is allowable. 
(iv) Overdraft Debt. The company must be totally 
free of permanent overdraft debt. Fluctuations in bank 
overdraft usually reflect fluctuating demands for working 
capital. The present cropping programme gives rise to an 
evenly spread distribution of revenue and expenditure so 
that negative levels of working capital never exceed $2,000. 
Bank overdraft limits are set at a maximum of $4,000 for no 
more than two months of the year. The present permanent 
debt must be paid in full . 
(v) Tile Drainage. Tile drainage must be installed 
on the remaining 22.5 hectares not already drained. Com-
pletion of the tile drainage will minimize the risk of 
flooding and will ensure early planting dates should these 
be nece~sary. 
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(vi) Taxation. Taxation should be minimized 
wherever possible. 
(vii) Development. Development of the shed area 
(tarsealing and concreting} and other areas should take 
place. This objective is closely related to minimization 
of taxation. 
(viii) Gross Income. Gross income should reach 
$120,000 or $2,500 per hectare. This has been an overall 
goal of the manager since purchase of the property. 
2. THE APPROACH 
(1) Techniques 
The techniques selected must solve the problem of 
maximization of return to shareholders' capital in the 
last period. The property situation will change from the 
present cropping programme to the optimal farm plan that 
meets the objectives of the manager and does not violate 
the planning boundary. 
Linear programming will provide the optimal normative 
cropping plan. Profit maximization in the short run maxi-
mizes the return to equity capital. The optimal plan pro-
vided can be considered as the optimal endpoint of a devel-
opment programme if no capital adjustment of scarce 
resources occlll'.s• 
" Linear progr~mming is a static model and as such 
presents a solution which assumes that no time lag occurs 
between the present cropping programme and implementation 
of the optimal plan. ~ In practice this is often possible 
where the enterprises considered are annual crops. 
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Perennial crops cannot be treated in this way. Berryfruit 
crops for instance, reqµire an establishment period of two 
or three years before returns exceed annual expenditure. 
Therefore the linear programmed solution represents a 
realistic endpoint in the fourth year (full production) as 
long as the coefficients for land, labour and capital in 
regard to the perennial berryfruit investment activities 
reflect full production requirements. 
Development budgeting is used to attain this optimal 
plan while m•,eting all the other objectives not met by the 
linear program. Although budgeting is non-optimizing 
every objective may be kept in mind. For instance, the 
objective to minimize taxation during the final development 
period can be included in the plan by partial budgeting of 
alternatives at the relevant stages. 
(2) Other Pertinent Techniques 
Bearing in mind that the objective of this study is to 
be as realistic as possible, the following techniques could 
have been used : simulation, dynamic programming, dynamic 
linear programming or quadratic intertemporal programming. 
(a) Simu.lations. The considerable time, cost and 
unavailability of data from which to build realistic models 
precludes this technique being used. 1 Simulation requires 
an inter-disciplinary approach if an effective and realistic 
--------system model is to be built. Although this approach was 
not possible, a systems simulation model would probably 
give the most realistic results. 
1. See page 22 for further description of the problems 
involved with a systems simulation approach. 
\ 
(b) As has been mentioned 
already the unavailability of computer routines immediately 
precludes this technique being adopted. The realism that 
can be created within the framework of this technique is 
second only to that of systems simulation. 
(c) Multi-per.iod Linear and Quadratic Programming . 
Lack of suitable c.omputer routines again prevents the use of 
quadratic programming. Even if these routines were avail-
able the technique would suffer from the same disadvantages 
as dynamic li~ear programm~ outlined below. But the ad-
vantage of incorporating a measure of risk and uncertainty 
into a d~amic linear programming framework would be well 
worth consideration if it was possible to solve the quad-
ratic model. 
Dynamic linear programming would seem to be the most 
obvious and best technique to use because an optimal solution 
is to be preferred and the problem is time dependent. The 
model allows for the investment of capital either in further 
areas of berryfruit or in other capital assets. 
Maximization of the return to capital, either to total 
business capital or equity capital, demands that the present 
disposition of capital among assets of the property can be 
restructured. Some means of identifying the productivity 
or return generated by a particular asset is necessary so 
that assets which make a less efficient use of capital can 
be disposed of and those assets making more efficient use 
of capital can be acquired. The technique must allow for 
this type of decision if the return to capital is to be 
maximized. But it 1.s not possible to accurately determine 
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asset productivity so that this problem must remain 
unsolved. 
Therefore, dynamic linear programming cannot be used 
to restructure the total business capital into the most 
efficient set of assets. Neither can budgeting, but budget-
ing techniques do allow subjective restructuring of the 
capital assets at any point. 
Dynamic linear programming does maximize the return 
to capital in the last period if it is accepted that the 
capital structure is efficient by presenting the optimal 
cropping plans and maximizing the profit in the last period. 
Thi s capital structure may be the present structure or a 
modified structure after comparative budgeting has shown 
/ which assets could be inefficient. Such a model would 
allow for investment in perennial berryfruit crops. 
Closely linked to the problem of restructuring the 
I capital assets is the effect of taxation incentives. In-
corporation of taxation into linear programming models has 
always presented difficulties. Annual taxation, especially 
for companies, presents little difficulty, the assessable 
income .being reduced by the appropriate tax rate factor. 
But when developme~t is part of the problem taxation in-
centives in the form of deductible development costs and 
special depreciation, invariably have an important effect 
on any planned proposals. Dealing with the intricacies of \ 
the taxation investment situation could expand the program-
ming matrix beyond reasonable size. For this reason 
budgeting was selected as a more practicable technique to 
use rather than a dynamic linear programming model. 
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CHAPTER IV 
THE CASE FARM STUDY 
The pre-de~~lopment situation of the case farm study 
is described . This description provides a benchmark against 
which future development programmes can be evaluated. 
1. THE PROPERTY 
This Marlborough property has been producing cereal and 
vegetable seeds, fresh market vegetables for local and New 
Zealand markets and berryfruit for New Zealand and export 
markets. 
(1) Pb,ysical Description 
The present owner took possession in 1958 when the 
property was only 24 hectares in extent andl>-in a very run 
down state, A well planned development programme was 
.... 
immediately implemented : extensive field tile drainage 
laid , irrigation wells sunk, and poplar shelter belts 
planted. In 1968 a further 24 hectares of adjoining land 
were leased from the Crown and subsequently purchased. 
Systematic planning of the whole property has aided effi-
cient cultural operations a~d provided good internal access 
to all parts of the property. 
Of the 48 he ctares, 44.4 hectares are zoned Rural B 
and the remaining 3.6 hectares are within the Borough 
:~oundary and zoned Residential. 
A strip of one and a quarter hectares across the 
northern boundary of the property is being developed into 
permanent pasture from an area used for the dumping of 
refuse and having the original homestead and buildings on 
it. 
A 20 - 40 cm layer of heavy clay silt loam topsoil 
covers the property. Soils are predominantly Temu.ka 
(44 ha) and the remaining area of 4 hectares is Taitapu. 
Because of the gleyed nature of these soils and the low 
height above sea level (4.5 m), natural drainage is poor. 
Half the property has been tile drained. The remainder 
will require some t~pe of under drainage in the future. 
The property is bounded on the west by the Blenheim 
Borough and thus has ready access to local markets and 
transport to national and international markets. 
(2) Climate 
The Marlborough climate, whilst not peculiar to this 
di strict, is such that the district has been able to spe-
cialize in seed prpduction of cereals, vegetables and 
f lowers because of the long hot dry summers. 
(a) Rainfall. Rainfall of an average 58-64 cm is 
fairly evenly spread throughout the year. However , less 
than 5 cm falls during each of the months of November to 
April, while approximately 6 cm falls each month for the 
remainder of the year. Heavy rain can occur in August 
'\ 
and September delaying soil preparation PfiOr to sowing 
in October. 
(b) Wind. North westerly winds predominate for 
· most of the year while cooler easterlies are frequent 
during the spring and early summer months. 
( c) Temperature and Frosts. The mean annual temp-
erature is 11.7°c with summer temperatures at least five 
or six degrees higher, often reaching above 30°C in the 
height of summer. 
Frosts are normally distributed over the months of 
April to October with most occurring near the end of June. 
Although rarPly experienced in November to March9 frosts 
are not unknown during this period and can cause severe 
damage to hdrticultural crops. 
(d) Sunshine. Sunshine hours of at least 2,400 
are among the highest in the country, and these together 
with high temperatures, high humidities and the greater 
frequency of winds, bring about a danger of moisture 
deficiency in the summer months. 
(e) Water Availability. Water for irrigation 
is obtained from two sources on the property . On the 
older half of the property artesian wells have been sunk. 
Water is available by raising the water level in the 
central drain on the new half of the property . 
(f) Shelter. Poplar trees are used for shelter. 
These are topped at six meters and spaced at 45 cm inter-
vals. P'~antings have been made on all boundaries. Plant-
ings have also been made running north to south. On the 
original half of the property the shelter belts subdivide 
the 24 hectares into three equal eight hectare blocks. On 
the newer area the shelter belts subdivide the area into 
four six hectare blocks. All boysenberry plantings 
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have shelter belts surrounding each 0.4 hectare. 
With rainfall supplemented by irrigation during the. 
summer months the district becomes particularly suitable 
for the production of horticultural crops and if shelter 
is provided, particularly suitable for berryfruit 
production also. 
(3) Personal Factors 
The property is owned by a family company, the share-
holders being the manager, his wife and father. The 
manager has three children, two of whom are at secondary 
school. The manager is 40 years of age and is of good 
health. 
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Approximately 75 percent of the manager's time is 
spent entirely on management of the property. His remain-
ing time supplements available male labour for tractor work 
and berryfruit pack~g operations. His wife also contri-
butes to the day to day management during the berryfruit 
season. 
His ability as a manager is of an extremely high 
s tandard and this coupled with his insight into the 
industry as a whole has enabled the property to be devel-
oped to the present level in such a short time. 
2. PRODUCTION AND INCOME 
(1) Cropping Programme 
The cropping programme is based on three brJ'd cate-
gories : berryfruit, fresh market vege~~bles anJ contract 
seed lines. 
(2) Soil Management 
(a} Winter Fallowing. In the past, the practice 
of winter fallowing after autumn ploughing may have 
contributed to structural breakdown and leaching of the 
soil by winter rains. Coupled with this effect is the 
early spring growth of weeds before the ground is dry 
enough to work down · into a seed bed. These two factors 
have contributed to the undesirability of this practice 
and in future , as areas are harvested they will be dir-
ectly drille~ with a green cover crop such as Tama or 
Italian ryegrass. Early spring ploughing followed by a 
short fallowing period and further cultivation should 
prove a more efficient practice. 
(b} Rotational Management . Disease build up and 
soil structure breakdown are well recognized problems . 
Particularly, the increasing incidence of Sclerotinia 
spps aild nematode infestations demands traditional rota-
tion manage~nt practices. Many crops grown are host to 
Sclerotinia spps and resting an area is difficult. Ideally 
a rotation cycle of greater than fiye years should be 
practiced. But the effect of rainfall can upset early 
planting dates, especi~lly on the newer undrained area, 
so that cropping areas have to be. adjusted as soil condi-
tions permit. Thus cropping programmes recognizing the 
usual rotation rules are prepared but strict adherence to 
these is dependant on the weather as it' affects early 
planting dates. 
(3) Op.eration Management 
Timeliness of ' operation is extremely important in all 
__ .................. . 
crops and it is for this reason that a high complement of 
I 
tractors and machinery has been acquired. Two irrigation 
. / plants come into operation usually in November and are 
used throughout the summer month s until as l ate as April 
in some years. 
(4) The Present Cropping Programme and Income 
The cropping programme for the year ending March 
1972 was as follows: 
4.04 hectares garlic 
3.36 hectares crown pumpkin 
3.00 hectares seed crown pumpkin 
2.83 hectares beans 
5.25 hectares corn 
8.50 hectares barley 
2.00 hectares seed cauliflower 
1.60 hectares market cauliflower 
' 0.81 hectares carrots 
1 .42 hectares boysenberries 
1.01 hectares strawberries 
1.60 hectares raspberries 
0.40 hectares market tomatoes 
1.60 hectares seed tomatoes 
0.81 hectares cabbage 
2.90 hectares clover 
44.5 hectares is the maximum available cropping area1 
that can be cropped. 
Gross ou~put produced from this area was $88,361 or 
$1,986/hectare. 
1. All areas include headlands, tracks, etc. and as 
such are the gross areas required by crops. 
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The total labour force available comprises of perma-
nent male labour supplemented by casual male, female and 
child labour. In practice there is generally a 'hard 
core' female labour supply required which could be termed 
semi permanent labour but for the purposes of this study 
is treated as casual labour. 
(1) Pennanent Male Labour 
Three pe r manent salaried men are employed on the basis 
of a 44 hour week . This labour is used in conjunction with 
tractor and machinery operations, irrigation, and heavy 
manual wD.rk. Heavy demand for this category of labour , 
generally in November when cultivation, spraying and irri-
gation prior to sowing is carried out , is met by supple-
mentary casual male labour and by permanent labour working 
extended hours to co~pensate for time off in wet weather. 
(2) Casual Labour 
(a) !:1s!.k. Two university students contribute to 
the male labour supply du,i'ring November to February. 
a pre-university student supplements labour from mid 
Also 
December to February. A school teacher is used during 
t he Christmas holiday period to provide additional labour 
and to supervise child labour. 
( b) Female .'1 Fifty women are available each day 
if required. Generally an average 35 hour week i s worked 
by each. During sc~ool holidays less female labour is 
1
• For the specific number of hours of labour available 
for any month see Table 1, Chapter V, p. 48. 
available but the deficit is amply replaced by the avail-
ability of child labour. 
( c) Child. 1 Child labour is available during the 
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school holiday periods. Ages range from 14 to 20 years and 
an average wage of $0.55 per hour is paid. An average 40 
hours per week is worked by each. This category of labour 
is used for contract rate work, when available, so that 
productivity is ensured. 
4. CAPITAL 
One of the most important factors to be assessed when 
contemplating property development is the company's capital 
position. 
(1)~ 
(a) Produce on Hand. A level of $35,000 is assumed 
to be constant at all stages of development. This is the 
present realistic valuation by the manager and is accepted 
by the Inland Revenue Department. 
(b) Fi:z:ad Assets. Plant and equipment, land and 
buildings are valued at fair sale value at 31st March 1972. 
(c} Special Items of Plant and Equipment. The pro-
perty carries a l arge complement of plant and equipment. 
Much of this is common to most properties and as such needs 
little explanation. Several items are unique and need 
clarification by description. 
1. 
The seed dryer unit is a building containing a heat 
For the specific numbers of hours of labour available 
for any month see Table 1, Chapter V, p. 48. 
exchanger and a fan at one end and a series of steel mesh 
bottomed bins sitting on a raised platform. Hot air is 
ducted and forced up through the bins drying the contents 
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over a period of time. The unit was designed specifically 
for garlic so that drying of the garlic bulbs was not sub-
ject to vagaries of the weather. Seed corn cobs are also 
dried in a similar manner. 
The garlic crusher is a machine designed to loosen 
individual cloves so that the cloves may be separated 
prior to pla~t ing. 
The garlic lifter is a flat sledge bar hydraulically 
mid-mounted and operated at a soil depth of 150-200 cm to 
loosen the mature garlic bulbs prior to pulling by hand. 
(2) Liabilities 
Current liabilities consist primarily of bank over-
draft which has become 'hard core' debt in that it reflects 
development finance rather than working capital for crop 
production expenses. The bank manager has requested that 
the level be reduced to no greater than $4,000 within the 
next two years with the stipulation that the overdraft 
fluctuates with the seasonal demand for working capital 
and is not treated as a loan. 
Long term liabilities are mortgages, 
(3) Capital Statement 
, 
(a} Present Capital Position. The O!J.pital 
position at present can be summarized as follows: 
Assets: 
Produce on Hand 
Sundry Debtors 
Plant and Equipment 
Land and Buildings 
Total 
Liabilities: 
Current 
Long Term 
Total 
Shareholders Funds 
35,000 
897 
36,550 
186,250 
17,132 
89,662 
258,697 
106,794 
$151,903 
The percentage equity owned by the shareholders is 
(b) The Future Capital Position. Investnent in 
berryfruit trellising and cattle yards will affect the 
valuation of land and buildings. It is estimated that 
boysenberry trellising and plants will add $1700 per 
hectare and that cattle yards will add $200. 
The addition of tile drainage will increase the 
valuation of land by $250 per hectare. 
(4) Present Development 
A two year period of development precedes this 
study. The programme was assisted by a $25,500 loan 
used as follows: 
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New freezer installation 
Berryfruit trellising 
Dwelling development 
Purchase of two tractors 
Seed dri_er extension 
Land development 
Deposit of deferred payment 
for land 
9,000 
1,000 
2, 500 
5,262 
3,000 
1,250 
3,000 
$25,262 
(a) Berryfruit expansion. Increased plantings 
of berryfruit required trellising and this was provided. 
A new blast freezer has been installed to meet the 
increased demand for freezing capacity required in 1973 
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from the increased berryfruit area. Up to 15 tonnes may 
be stored or up to 2,500 kg per day may be frozen. 
(b) Tractor purchases. A new Fordson 4000 was 
purchased and a payment was made to complete the h:i.:i-e 
purchase of another Fordson 4000 tractor. 
( c) Building expenditure. The two dwellings were 
renovated, one house requiring $750 expenditure while the 
other $1,750. 
The seed drier was extended so that the capacity of 
the unit is doubled. Twenty bins (a maximum of 14 t of 
garlic) may now be dried at any one time. 
(d) Land expenditure. The deferred payment 
license deposit was paid to the Crown in respect of the 
24 hectares of land leased in 1968. 
The northern strip of 1.25 hectares at present in 
an unusable form is to be level~ed off and the old 
buildings and stumps removed. The whole area will then 
be fenced. This has not been completed. 
(5) Overhead Costs 
The overhead costs below reflect the present cost 
structure as at March 31st, 1972. 
Working expenses 
Wages 
Salaries 
Staff superannuation 
Power 
Sundry expenses 
Repairs and Maintenance 
Contractors 
Vehicle expenses 
Vehicle dep:reciation 
Building depreciation 
Bank interest 
Mortgage interest 
Rates 
Insurance 
Rent 
$ 
3,700 
14,648 
300 
1,018 
1'755 
901 
533 
640 
465 
1,300 
1,119 
6.,986 
845 
782 
61 
25,260 
9,793 
$35,053 
Working expenses are reasonably static except for wages 
paid to casual staff. This is an average level and is 
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assumed to be 20% of the total labour cost paid for each 
particular activity. These wages cover all the jobs that 
cannot be allocated to a particular activity. Salaries paid 
include the increased manager's salary of $9,000. Sundry 
expenses are remaining items of cost from the Farm Working 
expense (such as general expenses) and Administration 
expense (such as telephone) sections of the 1971/72 Profit 
and Loss Account. The Repairs and Maintenance cost is 
sufficient to maintain a normal standard of repairs and 
maintenance. 
Machinery and plant depreciation is not included as 
this cost is accounted for "in the hourly rates used in the 
gross margin. For small items of equipment, such as hand 
hoes, where no hourly rate has been set, it is assumed that 
these items are depreciated on a cost replacement basis 
(appearing under Repairs and Maintenance). 
Fixed costs are assumed static from year to year with 
the exception of bank interest. 
Future overhead costs will change due to 
(i) the required repayment of bank overdraft 
resulting in much smaller bank charges and interest, 
(ii) changing 'overhead' casual labour wages as 
staff levels change with the requirements of the cropping 
programme, 
(iii) depreciation on a diminishing value basis will 
decrease (i.e. · vehicle depreciation only). . For comparative 
purposes all other costs are held constant (unless the 
future cropping plan demands a different level for any 
item). 
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CHAPTER V 
THE LINEAR PROGRAM 
Linear programming is used to find the optimal cropping 
areas, consis tent with the limitations imposed by the 
planning boundary , for a future period. 
1 • THE PLANN:r.NG BOUNDARY 
The planning boundary of this property can be expressed 
in terms of constraints on l~d, labour, working capital and 
market (auction or contract) availability. 
(1) ~ 
Although the property is 48 hectares in extent, only 
44.5 hectares are available for production of crops. Develop-
ment of the waste northern strip will add a further one and 
a quarter hectares of land but this area will only be suit-
able for permanent pasture due to the stony nature of the 
ground. 
Because different crop activities1 require land in 
different months, land is treated as a monthly restraint. 
But where land is a common restraint for cons ecutive months 
for all activities produced at this time, the consecutive 
months may be aggregated; for example, land between and 
including the months of December and February is required 
by all crops produced at this time and therefore becomes 
1. A full description of activities follows in section 2. 
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one restraint. Aggregation of monthly land restraints reduces 
the original twelve monthly periods to seven land restraint 
periods (Fig. 1) which are: 
R1 November, 
R2 December-February, 
R3 March, 
R4 April, 
R5 May, 
R6 June-September, 
R7 October, 
R8 cattle land 
where the supply of land in each period is 44.5 hectares. 
The development of the northern strip of 1.25 hectares 
into pasture will supply land (R8} available only for the 
cattle activity. 
(2) ~ 
The supply of permanent labour and casual male, female 
and child labour has been described in Chapter IV, Section 3. 
(a) Permanent Labour. Permanent J..abour is fixed and 
is thus part of the overhead costs to be met by the company. 
The demand for this category of labour is not considered to 
be limiting and therefore is not included in the linear 
program:. Spare time is assumed to be sufficient to carry 
out 'overhead' work necessary but not specifically connected 
with any particular activity. 
taken during slack periods. 
(b) Casual Male Labour. 
Holidays are assumed to be 
This category of labour is 
also considered to be non-limiting. 
(c) Casual Female (R9-20) and Child (R21-27) Labour . 
The levels of available labour in hours per month are shown 
in Table 1. 
ACTIVITY MONTHLY PERIODS 
Nov. tl Dec. Jan. Feb. tMar. ,April May June July Aug. Sept. Oct. 
... p 1 : Garlic -
~ p 2 : Crown Pumpkin 
~ P 3 : Seed Crown 
,,- p 4 : Beans 
.,,.-p 5 : Corn 
... p 6 : Barley 
...- 1' 7 : Seed CauliflOlfar 
-p 8 : Market ~ Cauliflower I 
p 9 : Market Tomatoes 
../ P10 : Seed Tomatoes 
-' P11 : Carrot 
'- P12 : Boysenberry 
- P13 : Strawberry 
~ P14 : Raspberry 
._ P15 : Broccoli 
.... ~16 : Cattle 
P17 : Boysenberry 
Investment 
"" 
P18 : Raspberry 
Investment 
Figure Activity Land Requirements. 
Total Casual Labour Hours per Month1• 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Female 
4,545 
7,575 
7,575 
7,575 
4,545 
7,575 
7,575 
4,545 
7,575 
7,575 
7,575 
6,060 
Hours 
Child 
(R 9) 6,400 
(R10) 2,000 
(R11) 
(R12) 600 
(R13) 6,400 
(R14) 600 
(R15) 
(R16) 6,400 
(R17) 
(R18) 
(R19) 
(R20) 
(R21) 
(R22) 
(R23) 
(R24) 
(R25) 
(R26) 
(3) The Cropping Activity Restraints (R28-36) 
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Three basic categories of cropping restraints exist for 
this property: contract, marKet and personal limits. 
(a) Contract Limits. All seed crops are grown on a 
contract basis except for barley which is grown for stock 
feed rather than for seed. Garlic is the only market vege-
table crop grown on a contract basis at present but broccoli 
will be grown also on contract for a processing firm in future. 
1. Month is defined as 4.33 weeks. 
I l 
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Upper limits were assigned by the manager based on his 
knowledge of the trends in the demand for seed from indica-
tions g iven by various seed contracting firms. The contracts 
grown supply the total New Zealand market and the export 
market as well in some cases. Contracts held at present 
will continue and may be expanded within the limits set as 
shown in Table 2. 
Cropping Restraint Levels. 
Activity Yield/ 
hec-
tare 
Contract: 
p 1 Garlic (t) 10 
p 3 Seed Crown (kg) 385 
p 5 Corn (kg) 2 ,240 
p 7 Seed Cauliflower (kg) 170 
P11 Seed Carrot (kg) 224 
P15 Broccoli 
~: 
P 8 : Market Cauliflower (cases) 1 ,000 
Personal: 
p 2 
p 9 
Crown 
Market Tomato 
Limit 
61 
1, 155 
20,400 
270 
900 
2 ,000 
Limiting 
area 
(ha) 
6.10 
3.00 
9.11 
1.60 
4.00 
4.00 
2.00 
,10.00 . 
0.40 
(b) Market Limits. All fresh vegetable crops are sold 
by the auction system including a small amount of garlic. 
Cauliflower are sold on the local auction floors and the 
limit imposed i s the approximate number of cases that this 
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market will absorb while retaining the present returns. This 
restraint , is the only limitation on fresh vegetable crops. 
(c) Other Limits. These are based on the manager's 
preferences and to some extent reflect his aversion to risk. 
Crown (P2) is limited by storage space available to hold the 
crop till the end of the season. Market tomatoes (P9) is a 
risky crop in that the quality of the fruit can markedly 
affect prices and consequently returns. 
(4) Working Capita l (R37-48) 
Working capital generated or used in any month must be 
transferred to the next month and to facilitate this transfe r 
the working capital available is restrained to zero. In con-
junction with transfer activities 1 these restraints force the 
accumulated deficit or surplus completely into the next mont h . 
Thus a balance of working capital is maintained. The over-
draft level of $4,000 is supplied by the bank activity. 
The starting month will influence the availability of cash 
in the following months. By inspection of the present cash 
fl ow, June was chos en as the initial mon th because it has the 
highest cash surplus. 
2. THE ACTIVITIES 
Three broad types of enterprise have been produced on 
this property berryfruit, seed and fresh market vegetable 
production. The only new activity to be considered in the 
planning is a cattle activity (P16). Crops grown at pres ent 
are to be considered with the exception of clover and cabbage 
seed production, which have proved uneconomical in pas t years . 
1. Seep.59. 
------ ---
Considerable experimentation has taken place in previous 
years to find alternative crops and new technological pro-
duction processes. This study assumes that the production 
processes to be outlined are the best for each enterprise 
and that the activities used in the planning are the only 
ones suitable. 
(1) Berryfruit 
(a) Boysenberry (P12). An area of 1.42 hectares is 
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in full product i on yielding 20t per hectare average annually. 
Cultural det a'-ls include 
pruning and tying up June to August 
hand and herbicide weed control July 
spraying on a regular basis August to January 
fertilizer application September and December 
irrigation and cultivation as required 
straw mulching 
harvesting (bulk) 
December 
January 
grading and packing frozen fruit - as required 
Independently quick frozen (IQF) fruit i s mainly 
exported to Australia. Fresh fruit is sold a t the ~te. · 
The export market i s undersupplied but oversupply in New 
Zealand markets often depresses the local price. 
(b) Strawberry (P13). Profitability of this biennial 
crop has been marginal due to poor yields and high picking 
costs. Poor yields can be attributed to poor quality 
plants. High picking costs will be reduced by introducing 
contract harvesting wages paid on a per kilogram basis with 
penalties for poor quality. It is assumed that yields of 
three tonnes and twelve tonnes will be obtained in the first 
and last year respectively. The present area of 1.01 
---~---
52. 
hectare is maintained by planting another half hectare each· 
year and removing half a hectare of last seasons two year old 
plants. Thus continual renewal is maintained. Cultural 
details include 
soil preparation and polythene laying - February to March 
transplanting April 
herbicide application 
spraying on a regular basis 
June 
August onwards 
fertilizing 
harvesting 
February and September 
November - mid-January 
All fruit is sold to a marketing co-operative which pays 
a basic set price on delivery of the fruit followed by a sharing 
of profits in June on a per kilogram supplied basis. 
( c) Raspberry (P14). Although full production has not 
yet been reached the future average yield is estimated to be 
9,700 kg per hectare and it is assumed that this yield reflects 
full production. One hectare of Lloyd George and 0.6 hectare of 
Marcy have been planted. The quality of Lloyd George is much 
superior to Marcy but the yield is lower. Although there is 
no differential in price the better quality fruit will find 
ready consumer acceptance and ensure future sales. Raspberries 
have been planted to extend the range of berryfruit available 
from the property. 
New cane growth is tied up in July followed by a regular 
spray programme begun in October • The bulk of the crop is 
harvested in December, the remaining 5% in January. 
is frozen in a similar manner to boysenberries. 
Fruit 
{d) Boysenberry {P17) and Raspberry (P18) Investment. 
These activities allow for increases in the production of boysen-
berries and raspberries. Boysenberries take four years to reach 
full production while raspberries take three years. 
---- - -~- ~--,. 
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For the linear program, it is assumed that establishment 
to full production levels takes place immediately. While the 
same production requirements for resources can be used as for 
the boysenberry (P12) and raspberry (P14) activities, the 
gross margin must reflect the net , cash flow 1 over the esta-
blishment period. 
(2) Market Vegetables 
(a) Garlic (Pl). The largest bulbs from the previous 
season are broken into individual 'seed' cloves. 1200 kg of 
' seed' cloves are required per hectare and are planted in May. 
Inter-re~ mechanical cultivating is used in conjunction with 
herbicide control of weeds. Irrigation is usually required 
in November and December to swell the bulbs. Harvesting 
begins after the bulbs have swollen to a sufficient size and 
the tops have dried off. Digging of the soil using a spe-
cially designed :implement loosens the soil sufficiently to 
allow removal of the bulbs by hand. These are l aid out to 
dry in the sun, top and tailed, and the bulbs artificially 
dried. Grading of the bulbs into seed and market grades 
followed by bagging of the larger market grade completes the 
production process. During the winter months the smallest 
market grade is bagged into 3 kg bags and marketed by auction. 
The majority of the crop is sold under contract to a trading 
company and is exported, Prices received depend on early 
delivery of the crop for which a premium is paid. 
this premium the activity returns become mediocre. 
Without 
(b) Whangaporoa Crown Pumpkin (P2). Seed, at the 
rate of 1.75 kg per hectare, is direct drilled into a "pre-
pared seed bed in rows three metres apart. Mechanical and 
hand weeding is carried out until growth is sufficient to 
1. Seep. 65 for a description of the perennial crop 
gross margins, 
-- --- --~--"' 
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suppress weed growth. Cultural practices are l imited t o 
irrigation and spraying for trace element deficienci es s uch 
as molybdenum deficiency. During April the pumpkins a re 
removed from the plant and placed in rows about 20 m a part. 
Child labour in May is used to cart these from the field to 
storage sheds. Bagging of pumpkins through the months of 
July, August and September completes the process. 
( c) Market Cauliflower (P8). Seeds are r aised in a 
seed bed and transplanted at the rate of 15,800 per hectare 
in April. Mechanical and hand weeding are used to combat 
weeds and regular spraying of pesticides is carried out to 
control aphids. A side-dressing of urea is given in Sept-
ember. Haryesting begins in August and continues through 
until the end of November. 
( d) Market Tomatoes (P9) . One hectare of this crop 
requires approximately 30,000 Moneymaker tomato plant s which 
are grown by a local ntirseryman and are planted out in Decem-
ber. Each is staked and tying of each individual plant to-
gether with lateralling continues throughout the gro~ 
/ 
season. Regular spraying is necessary for the prevention 
<-It.·~, 
of insect damage and fungal infestatieas. Regular irriga-
tion is necessary. Harvesting begins in March and continues 
into May. Child labour is used to cut down the plants and 
remove the stakes. Approximately 7400 cases (9 kg) are 
produced from this area of tomatoes. Exceptionally good 
quality fruit has been produced over the last two years and 
the gross margin derived has been influenced by this. Fifty-
one kg of seed (Government certified) is also extracted. 
(e) Broccoli (P1 '.5) . To date green sprouting broccoli 
has been in the experimental stages. Produce has been mar-
keted locally. A processing firm is interested in freezing 
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the curd and production could expand to 4 hectares. Planting 
of seedling plants in March is followed by a quick period of 
growth. Harvesting begins in April and c·ontinues until the 
end of July. 
(3) Seed Crops 
Generally a ba~e dressing of Nitrophoska blue extra fer-
tiliser is given to all seed crops prior to planting, with any 
special requirements being met at the same time. 
(a) Barley (P6). Barley seed is produced for stock 
feed and straw which supplements the amount bought in for 
berryfruit ac ~ivities and for seed cauliflower. On a gross 
margin ba~is 1 this crop is not economical on t his class of 
land but it is grown as a means of resting the soil from 
pests and diseases while building up soil structure. The 
seed is drilled in December at the rate of 35 kg per hectare. 
Irrigation is applied as necessary and herbicide sprays are 
applied in January. Harvesting occurs in April when the 
seed reaches the required moisture content. 
(b) Clover and Ryegrass. Clover has not proved econ-
omical to date and it has added to weed problems. The bene-
fits of nitrogen assimilation and the beneficial effect on 
structure must be considered. Ryegrass has also contributed 
to so·il structure improvement and in future may be gJtWtTn to 
provide feed for cattle during the winter months. Ryegrass 
can be direct drilled into autumn cr\ .P residues to prevent 
leaching of the soil during the winter months and to supple-
ment f eed for cattle. 
( c) Beans (P4). This high risk ci~p has low gross 
returns. The risk of halo blight, Pseuddmonas phaseolicola , 
is very high especially with heavy dews. Regular spraying 
1. See Section 3. 
- ------ -~- .. 
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of Cuprox aids in the prevention of this disease but stunts 
growth, lowering yield. Precision seeding in November is 
followed by pre- and post- emergence herbicide spray applica-
tions. Inter-row cultivation continues until the plants 
become too large. Irrigation is applied regularly throughout 
the growing period to the end of February. 
in March, sun .dried and harvested in April. 
The crop is mown 
(d) Hybrid Corn (P5). Corn seed is grown under con-
tract for severa l individual seed firms . Inbred parent s eed 
is supplied by the firms and precision drilled in November , 
two rows bf •male' to six rows of 'female'. Female plants 
must be detasselled as soon as the tassels a ppear in February. 
Male sterile seed cannot be imported from the United States 
at present due to the risk of virus infection. Drilling 
occurs as early as possible so that the maximum number of 
heat degree days are obtained. Harvesting begins in April 
and continues during the school holidays in May. The cobs 
are harvested by hand on a contract basis and collected in 
bins for artificial drying. The dried cobs are fed into a 
stationary header by conveyor belt , bagged and sent away for 
dressing. 
(e) Seed Cauliflower (P7). Seedlings are raised in 
a seedbed from December onwards. The plants are lifted and 
transplanted in April on a large spacing. A regular spray 
programme prevents virus infection by aphids and the spread 
of Sclerotinia spps. Boron deficiencies are treated by 
foliar application of sodium borate. Plants are spaced on 
a 900 ·x 700 mm grid, the large spacing ensuring large plant 
growth with subsequent large seeds . Irrigation in April 
helps to provide early growth before winter. From February 
onwards the crop is selectively harvested by hand and the 
seed heads stacked on a layer of hay bales and covered with 
a tarpaulin. After further drying the seed heads are 
threshed by header and bagged for dressing. 
(f) Seed Tomato (P10). The production of non 
Government certified seed (in this case Grosse Lisse) 
provides much lower gross returns 1• Plants are raised 
by a local nurseryman and transplanted in December by 
mechanical planter on a 700 mm2 spacing in a 1550 mm bed 
system. Each bed i s 3m apart. Mechanical and hand weeding 
are necessary. The raw fruit is harvested as soon as the 
extraction and drying of Moneymaker tomato seed has been 
completed •. Tomatoes are pulped, placed in a large vat and 
left to soak in water acidified with Hydrochloric acid which 
aids ranoval of the flesh from the seed. Washing the seed 
with water floats the flesh off and the heavy seed remains 
on the bottom of the vat. This is dried and placed in con-
tainers. A similar process is carried out for the extrac-
tion of Moneymaker tamato seed. 
(g) Seed Pumpkin (P3). The same production process 
as that of market Crown (P2) is followed. During July, 
August and September, as the pumpkins (P2) are bagged for 
market, a proportion of the pumpkins are cut open and the 
soft flesh and seed scraped into buckets. Trampling in a 
large vat followed by soaking, washing and drying completes 
the extraction process. The dried seed is rubbed, winnowed, 
dressed and placed in containers. 
(h) Hybrid Carrot Seed (P11). This activity has only 
1. cf. Return for Government certified Moneymaker seed 
in Appendix A. 
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been produced during the season prior to the development 
period, The seed is supplied by the contracting firm and 
sown in a seedbed in early Autumn. The plants are trans-
planted mechanically in August. Irrigation , weeding, and 
spraying for Carrot Rust Fly (Psila rosae) continues until 
March. Rogueing of plants is carried out by the contracting 
firm in January. Harvesting in March commences by cutting. 
The tri-umbellate seed head is harvested into bins in March 
for artificial drying and later threshing. 
(4) Ca ttle (P16) 
There has been no experience of cattle production on 
the property. With development of the northernmost strip 
into permanent pasture, a small holding yard could be con-
structed. Six beef cattle (weaners) could be run per hec-
tare. Facilities for animal heal th and drenching could be 
constructed which would eliminate the need for complex 
cattle yards. 
As land came out of crop, from November onwards (poss-
ibly after cauliflower (P8) ), it could be sown down with 
Tama or Italian ryegrass in January. Weaner calves at 
around 90 kg would belmought in in March, fattened, a nd 
sold as 16 month f orward stores (150 kg) at the end of 
October. Winter feed could be break grazed by electric 
fence. Twenty-four hectares of land at present fallowed 
over winter could be sown down in pasture if the present 
levels of each enterprise were to continue. Pumpkin hus ks 
from seed extraction could be pad fed as additional winter 
feed during June, July and August. Water reticulation may 
Pre1s
1
ent the greatest difficulty and some provision for this 
would have to be made. 
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An area of 1 .25 hectare of this activity will be forced 
into the solution once development of the northern strip 
has been completed. 
( 5) 
( a) 
Capital Activities 
Transfer Act ivities (P19-31). In order to 
transfer working capital produced in the previous period 
as a supply of working capital in the next period (or the 
requirement of capital as a deficit in the next period), 
transfer activities are required. There are 12 monthly 
transfer act~~ities. The first month, June, is the month 
in which the greatest surplus is most likely to be generated. 
(b) Bank Activity (P32). To provide an overdraft 
level of $4',000 a bank actiVity is required. This activity 
acts as a supply of working capital up to the limit specified. 
3. THE OBJECTIVE FUNCTION 
Maximizing profit will maximize the return on capital 
invested in the short-run situation (which is the situation 
represented by a static linear program). 
The limitation of bank overdraft to $4,000 can be incor-
porated as a constraint on working capital a~ailable in each 
month of the year. Other sub-objectives concerned with the 
development of the property belong to the medium or long 
term production curve and therefore cannot be considered 
within the model. Minimization of taxation directly con-
flicts with profit maximization in the short term and cannot 
be included in the model, but does not conflict with maxi-
mizing return on capital for other than the short run situa-
tion. The payment of an adequate sal ary for wages of 
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management is included as part of the exogenous calculation 
involved in determining net profit from the total gross 
marg:;.n determined by the linear program. That the total 
gross income should reach $120,000 could be included as a 
constraint but would serve n~ purpose in the short -run sit-
uation. The linear program calculates the optimal production 
plan to produce the maximum total gross margin. By constrain-
·ing the problem with a constraint that the total gross margin 
must be greater than $120,000 only determines whether the 
solution is f 0asible or infeasible. But for other than the 
short-run situation it becomes a valid constraint because 
capital investment must be at a sufficient level to generate 
the require& gross income before the optimality of the plan . 
is evaluated in terms of maximizing the return on the capital 
invested. 
' Gross margins are expressed in per hectare terms and 
represent the gross return of an activity per hectare less 
the variable costs. 1 The plan that maximizes the value of 
total gross margin, within the constraints imposed, satis-
fies the objective. 
( 1 )_ Gross Margin Calculations 
(a) Gross Revenue. T~e gross return of an activity 
is the product of the expected price and yield of the act -
ivity. The general practice used to estimate yield and 
price data is to base the estimates on past prices and 
yields. 
1. For a definition of variable costs, see p. 63. 
~ 
- -------
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Table 3 Activity Price and Yield Values. 
Activity Yield/ 
hec-
tare 
p 1 Garlic (market) 600 kg 
(contract) 7.8 t 
p 2 Crown pumpkin 555 bags 
P 3 Seed pumpkin 385 kg 
P 4 Beans 1,773 kg 
p 5 Corn 2 ,240 kg 
P 6 Barley 5.6 t 
P 7 Seed .cauliflower 170 kg 
P 8 Market cauliflower 1 ,000 cases 
P 9 Market tomato 
(fruit) 
(seed) 
P10 Seed tomato 
P11 Seed 9a-=ot 
P13 Strawberry 
P15 Broccoli 
P16 Cattle 
7,400 cases 
56 kg 
85 kg 
224 kg 
17,600 kg 
1 ,312 trays 
6 cattle 
Price 
$ 
Gross 
Return 
$/ha 
1, 1 O/kg 660 
345,00/t 2,691 
3,31/bag 1,837 
3.31/kg 1,274 
0.27/kg 470 
0.66/kg 1,479 
39,70/t 222 
9.92/kg 1,686 
1,80/ case 1,800 
2 .16 /case 15,984 
61.73/kg 
14.33/kg 
9,92/kg 
0.41/kg 
1.43/tray 
95.00/ea 
3,457 
1,218 
2,222 
7, 181 
1,836 
570 
This procedure i s sat isfactory for the estimation of 
future yields because unless technology change~ yields must 
be normally distributed over a period of time (for annual 
crops). 
But the rapidly changing economic scene in New Zealand 
makes pa s t price data proportionately more unreliable with 
time, Market price fluctuations are wide. The demand and 
-------~ 
the volume of supply directly determine the market price 
under the auction system although further factors under-
lying the syst em make it imperfect. Production is geared 
to harvesting crops in periods when there i s generally a 
supply shortage so that higher prices are more like~y to 
be received. This procedure does not minimize price flue -
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tuation but does lessen the variability of returns received. 
Contract prices were reviewed recently and it is 
assumed that these will be stable for some time. ' The 
fluctuation in yield of contract crops is minimized because 
generally output from one season may be held for another. 
High yields therefore balance low yields. 
For eac~ activity the manager indicated the upper, 
l ower and most likely yields and prices to be obtained during 
a season., These are assumed to remain the same for future 
seasons. An estimate of the gross return per hectare of an 
activity can be calculated from the most likely yield and 
price values for that activity. 
The garlic activity is based on both market and contract 
sales and it assumes that these remain constant. Garlic 
yields 9.8 t average of which 8.4 tare sold, 1.4 t being 
retained for seed for next season (1,200 kg being required 
with 200 kg in reserve A. against crop failure). 
The market tomato activity is both a market and a seed 
crop. The yield of seed is independent of crop yield but 
dependent on the amount of second grade fruit. Variation in 
the amount of second grade fruit is balanced by reserving 
seed from a high yield season for a low yield season. Only 
first grade fruit is marketed and any surplus fruit contri-
butes to seed production. 
- -- ---~-~ -------
( b) Variable Costs. Variable cos ts are taken to be 
specific costs which are incurred in the production of a 
specific activity. If the activity is not produced then 
the costs would not arise. They are distinct from fixed 
costs which are common to all or several activities. The 
definition of what variable and fixed costs are does not 
seriously lessen the value of gross margins because if the 
gross margins are derived using a certain set of criteria , 
valid comparisons can be made. Variable costs such as 
fertilizer, s ded, and spray materials form only a part of 
the variable costs of an activity. Imputed costs must also 
be considered as part of the direct costs. These variable 
costs arise from the use of generally l arge capital items 
(i.e. running costs), the costs of which can usually be 
shared out between the activities. Machinery is generally 
considered in this manner. The determination of which im-
puted costs to include as part of the variable cost is a 
bone of contention. Records of machinery and tractor 
hours are available for each activity so that the running 
costs of these items are shared out on an hourly basis of 
usage in each month for each activity using these items. 
Costs do not change as much from season to season al-
though a general upward trend has established itself in the 
last few years. It is assumed that costs will remain at last 
year's levels. Costs of containers are independent and vary 
with the yield harvested for any relevant activity. 
The act~v:ity costs are given in Tabl e 4. 
(c) Gross Margins. The gross margins are calculated 
by subtracting the variable costs from the gross revenue of 
the same activity. Table 5 gives the gross revenue, vari-
able costs, and the gross margin for all annual activities. 
Table i : Variable Direct Costs of Annual Real Activities. ($) 
Activity Production Costs Harvesting Costs Total 
Mater- Mach- Labour Sub- Mater- Mach- Labour Sub- Costs 
i als inery total ials inery total 
p 1 : Garlic 84 42 106 232 21 50 374 445 677 
P 2 : Crown 49 43 28 120 781 2 32 815 935 
P 3 : Seed crown 47 42 60 149 63 63 212 
P 4 : Beans 52 23 75 3 14 17 92 
P 5 : Corn 61 51 61 173 274 121 395 568 
P 6 : Barley 27 20 47 17 21 38 85 
P 7 : Seed cauli- 279 55 285 619 619 
flower 
P 8 : Market cauli- .., 
flower 120 43 92 255 68 64 199 331 586 
P 9 : Market tomato 712 119 1 ,345 2'176 1, 046 99 3,247 7,638 9,814 
P10 : Seed tomato 336 70 478 884 884 
P11 : Carrot 65 54 119 505 624 
P12 : Boysenberry 326 100 1,546 1,972 3 , 660 62 2,085 5,807 7,779 
P1 3 : Strawberry 1,021" 126 571 1, 718 25 2 , 728 2, 753 4,471 
P14 : Raspberry 80 24 390 494 1,940 21 1,067 3, 028 3,522 
P15 : Broccoli 73 71 133 277 341 52 620 1 ,013 1 ,290 
P16 : Cattle 450 450 
I 
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Table 5 Activity Grgss Margin~. 
Activity Gross Variable Gross 
Revenue Cost Ma{gin $ $ 
p 11; Garlic 3,351 677 2,674 
p 2 Crown 1,837 935 902 
p 3 Seed Crown 1 ,307 212 1,095 
p 4 Beans 470 92 378 
p 5 Corn 1,478 568 910 
p 6 Barley 222 85 137 
p 7 Seed Cauli-
flower 1,686 619 1,067 
p 8 Market Cauli-
flower 1,800 586 1 ,214 
p 9 Market Tomato 19,441 9,814 9,627 
P10 Seed Tomato 1,247 884 363 
P11 Carrot 2 ,222 624 1 ,598 
P12 Boysenberry 12,620 7 ,779 4,841 
P13 Strawberry 7' 181 4,471 2,710 
P14 Raspberry 5,788 3,522 . 2,266 
SVob P15 Broccoli 1,836 1,290 ?Be 
P16 Cattle 570 450 120 
(2) Perennial Crops and Gross Margins 
Gross margins for annual crops form the basis for 
selection of activities in the final solution. But 
perennial crops give rise to a stream of unequal annual 
payments in the form of capital expenditure or net revenue 
over the economic life of the crop. So that the production 
of these activities may be compared on the same basis as 
the production of annual activities, the cash flow of each 
activity must be discounted to obtain a present value. 
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Converting the present value of each activity to an annuity 
for each activity gives a value that may be used as a gross 
margin. This will allow valid comparison of production of 
perennial and annual crops while allowing for the time 
preference value of capital. 
Both boysenberry (P12) and raspberry (P14) activities 
have been established and are at present in full production. 
The cash flow over the next four years will remain static. 
Therefore an annual gross margin can be expressed for these 
activities. At present the boysenberry activity requires 
1.42 hectares of land and the raspberry activity 1.60 
hectares of land. Both these areas must be forced into 
the final programmed solution. 
(a) Boysenberry Annuity (P17). An estimate of the 
various costs and returns that cou.ld be ex'pected in future 
years was obtained from the manager. The economic life of 
boysenberry plants has been assumed to be 20 years from 
planting. Yields are expected to be 2.47 and 13.0 tonnes 
per hectare in the second and third seasons after planting 
respectively. From the fourth season onwards the expected 
yield is 20 tonnes per hectare. 
The present value of the future net returns of this 
activity is calculated from: 
P =A ( (1 + i)n -1) / (1 + i)n) 
Where p is the present value 
A is the annual value (annuity ) 
i is the interest rate 
n is the term in years 
Because the net r eturns from the fourth year onwards 
are the same they are considered as an annuity discounted 
to a present value in the fourth year. The resulting four 
year cash flow is discounted to a present value. Cash flow 
and present value figures are given in Table 6. 
The annuity can be calculatea.1 using the total present 
value which has been calculated as $37,871. Given that 
the life of the activity is 20 years and that the market 
rate of interest is 7 per cent, then the annuity is 
A 37,871 x 
$3,575 
This value is used as the gross margin for the boysen-
berry investment activity (P17). 
(b), Raspberry Annuity (P18). This activity is treated 
in a similar manner to the boysenberry investment activity 
(P17). Raspberries come into full production in the third 
season after planting. The economic life of the crop is 
assumed to be 15 years. The same annual net returns after 
the second year can again be discounted to a present value 
for the third year (see Table 6). The annuity is: 
A 16,913 x .1098 
$1,857. 
This value is used as the gross margin for the rasp-
berry investment activity (P18}. 
4. INPUT OUTPUT COEFFICIENTS 
(1) Land Constraints 
The land constraint is given~the following equation 
(in this case the June-September period, R6): 
1 • A = P ( i ( 1 + i}n) / ( ( 1 + i} n - 1) 
2. 0.0944 is the discount factor and is equivalent to 
(0.01 (1.07)20) / ( (a.07)20) -1) . 
Table 6 Costs, Returns and Present Values of Perennial Berry~ruit Activities. 
Activity 
Boysenberry Inv.(P17) 
Year 1 
2 
3 
4 
P.V.(Yr 4-20) 
Total P . V. 
Raspberry Inv.(P18) 
Year 1 
2 
3 
P .V. (Yr 3-15) 
Total P. V. 
Mate rt 
ials 
$ 
1 , 415 
736 
2,705 
3,986 
726 
1,094 
2,020 
Mach-
inery 
$ 
371 
111 
130 
162 
167 
45 
45 
Costs 
Labour 
$ 
586 
869 
3, 105 
3,fr31 
242 
762 
1,457 
Total 
$ 
2,372 
1, 716 
5,940 
7,779 
1'135 
1,901 
3,522 
Income 
$ 
1 ,465 
8, 112 
12,620 
3 , 515 
5 , 788 
Cash Discount 
Flow Factor 
$ 
' 
-2,372 1.0000 
- 251 0.9346 
2, 172 0.8734 
4,841 
47,264 0.8163 
-1'135 1. 0000 
1,614 0.9346 
2,266 
18,938 0 . 8734 
Present 
Value 
$ 
-2,372 
- 236 
1,897 
38,582 
---
37,871 
-1'135 
1,508 
16 ,540 
-
$ 16 ,913 
---
"' ?' 
-----~--~ ·. 
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1.ox1 + 1.ox7 + 1.ox1,1 + 1.0~ 12 + 1.ox13 + 1.ox14 
+ 1.ox15 + 1.ox16 + 1.0~17 + 1.ox18 ~ 44,5 
and assumes that one unit of any production activity will 
occupy one hectare of land during the June-September period. 
The total land used must be less than or equal to the 
supply of 44.5 hectares where x1, for example, is the pro-
duction level of garlic (P1). 
(2) Labour Constraints 
Labour profiles have been established from records kept 
by the ~anager over the past year. They represent a norma l 
year but variability of the weather will cause the actual 
requireme~t for labour to differ from season to season. 
For example, it is normal to commence harvesting straw-
berries early in November but this could begin in late 
October.. A reasonable amount of f l exibility in the timing 
of any operation is possible without the programmed solution 
becoming sub-optimal. The choice of monthly periods arbi-
trarily defines a month as 4,33 weeks. Hut apart from the 
arbitrary choice of period and overlapping of operations of 
one month to the next, many operations can be delayed con-
siderably within the month without affecting the programmed 
solution. The required labour may be used on the first day 
or the last day of the month without any effect. It has 
been assumed that efficient labour management will overcome 
any deficiencies. 
Because the programmed solution is for a future period 
it has been assumed that the labour profiles for the berry-
fruit investment activities, P17 and P18, are the same as t he 
labour profiles for the boysenberry (P12) and the raspberry 
(P14) activities respectively. Both these investment 
------~"' 
activities can be assumed t~ be in full production. 
The labour profiles for female and child labour ~re 
given in Appendix C 2 for all relevant activities. 
(3) Cropping Constraints 
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The cropping limit constraints specify the maxin!um 
level of production that the manager would consider planting 
or managing. For example, seed cauliflower (P7) is con-
strained objectively by the manager at two hectares. 
2.0 
The garl ~ c (P1) and corn (P5) activities are constrained 
by a maximum contract available. The inequality for garlic 
production can be expressed as 
7'.sx1 50 
where the yield of the contracted grade ( 7 .8 t) per hectare 
must not exceed the maximum contract available of 50 t. 
Similarly, the corn activity is constrained by the maximum 
contract available of 20,400 kg. 
2,240X5 20,400 
(4) Working Capital Constraints 
Working capital has been constrained within an over-
draft level of $4,000. The capital profile for each activity 
is given in Appendix C 3. The values used are sensitive to 
the physical and economic environment of the firm. Business 
practice once demanded that accounts be paid in the follow-
ing month but in modern practice old established rules no 
longer exist. Thus returns for contrect crops are not 
regularly paid out at the same time each year. It has been 
assumed that the profiles represent the requirement for 
working capital for a normal season. 
Surplus working capital in any period is available 
for use in the next period. Deficits in working capital 
may reach $4,000 in any ·montn (capita l is provided by the 
bank activity). The linear program is not a continuous 
model in that capital generated in the twelfth period is 
not transferred to the first, although this i s available 
in practice. The present cropping programme generate s the 
greatest surplus in June and this monttJ. has been set as 
the first month constrained. 
5. THE BASIC MATRIX 
The matrix is set out in Figure 2. This, in gener-
alized form , , is made up of sub-matrices which are tabulated 
in Appendix C. 
6. THE SOLUTION 1 
(1) Comparison of the Manager's Present Plan with 
the Linear Programmed Optimal Solution 
Table 7 lists the level of real activities included in 
the manager's cropping plan and the linear programmed solu-
tion, The total gross margin and the profit. for each plan 
has- been determined. 
(a) Comparison of Activity Levels. Differences 
between1':the acti~ity levels in the two plans are shown in 
Table 7. The seed crown (P3), barley (P5), seed cauli-
flower (P7), market cauliflower (PB), market tomato (P9), 
boysenberry (P12) , and r aspberry (P14) activity levels 
have not changed. Barley has been forced into the 
1. The solution was obtained using the IBM LPS/(1130) 
Programmin& System and the IBM 1130 computer. 
71. 
( 
~ Real Activities P1 s 
/ 
hand Crop Appendix C 1 
Labour Appendix C 2 
Capital Appendix C 3 
Figure 2 The Basic Matrix. 
Transfer Activities 
P18 P19 
Appendix C 3 
Bank 
P27 P28 
-.J 
"' 
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Table 7 Cropping Activity Plans. 
Activity Present Optimal Differ-
Plan Plan ence 
(ha) (ha) (ha) 
p Garlic 4.04 6.10 +2.06 
p 2 Crown 3.36 0.34 -3.02 
p 3 Seed Crown 3.00 3.00 o.oo 
p 4 Beans 2.83 o.oo -2.83 
p 5 Corn 5.25 9.11 +3.46 
p 6 Ba11ley 8.50 8.50 e.oo 
p 7 Seed Cauliflower 1.60 1.60 o.oo 
p 8 Markej; Cauliflower 2.00 2.00 o.oo 
p 9 Market Tomato 0.40 0.40 o.oo 
P10 Seed Toinato 1.60 o.oo -1.60 
P11 Carrot .81 4.00 +3.19 
P12 Boysenberry 1.42 1.42 o.oo 
P13 Strawberry 1.01 4. 72 +3.71 
P14 Raspberry 1.60 1.60 o.oo 
P15 Brocco:u 0.40 4.00 +3.60 
P16 Cattle o.oo 3.35 +3.35 
P17 Boysenberry Inv. o.oo 1. 66 +1 .66 
P18 Raspberry Inv. o.oo o.oo o.oo 
;t, 
Total Gross Margin 47 ,463 75,709 +..ffi,246 
Overheads 35,053 38,447 + 3,394 
Pre tax Net Profit $12,410 $37 '262 I '>v +$24,84'8-
,'i I 
solution at a level of 8.50 hectares to meet soil management 
requirements and additional areas of this activity have not 
been included in the optimal plan. The boysenberry and 
raspberry activities have been forced in at their established 
levels of 1,42 and 1.60 hectares respectively. Seed crown 
and seed cauliflower activities are both already being grown 
at their respective contract limits and market tomato and 
market cauliflower are similarly being grown at their 
respective maii!:et limits. 
The cattl e activity of 3,35 hectares has been substitu-
ted partly for the bean, market crown and seed tomato activ-
ities. Also 1.25 hectaresof this activity (part of the 3,35 
ha) were forced in to use the now developed 1 northern strip 
sown dovn in pasture. 
Market crown has been reduced to Q,34 hectare in the 
optimal plan; an almost negligible area compared to the 
area grown in the manager's present plan. The total area 
of crown planted has fallen from 6,36 hectare s to 3 , 34 
hectares, 
Of the seed crops , the bean and tomato seed activities 
have not been included in the plan. Garlic, ~om , carrot 
and broccoli activities have been included in the optimal 
plan at their respective maximum levels of 6 . 10 , 9.11, 4.00 
and 4.00 hectares. 
Increases in berry fruit production are reflected by a 
substantial increase in the area of the strawberry activity 
and to a lesser extent by further investment in boysen-
berries. 
1, The programmed plan is in a future period. 
(b) Comparison of Financial Aspects. The total 
gross margin and net profit (pre-tax) figures of the two 
plans are compared in Table 7. Total gross margins are 
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derived by summing the product of the area of each real 
activity and its gross margin. To determine the pre-tax 
net profit an exogenous calculation must be made. The 
respective overhead costs must be subtracted from the total 
gross margin of each plan. The overheads in the optimal 
plan have increased by $3,394 to $38,447. This increase 
is due to the greater level of casual labour employed on 
'overhead! jobs (20% of the total labour used in activity 
production) and decreasing bank overdraft charges and 
depreciation allowances. 
( 2 ) Stability of the Optimal Solution 
Table 8 shows the upper, lower and percentage change 
in gross margin limits for each of the real activities. 
(a) Market Crops. For garlic and market crops 
(broccoli, market tomatoes, market cauliflower and crown 
pumpkin) in general the solution appears to be relatively 
stable. A reduction of approximately 35% in the gross 
margin of market cauliflower and a reduction of 42% in 
the gross margins of other activities could occur without 
change in the optimal solution. 
(b) Seed Crops. The seed crops appear to be less 
stable. Seed crown, seed cauliflower and carrot seed 
activities would require a 17%, 26% or 19% reduction in 
gross margin respectively before the plan would change. 
Corn is the least stable activity requiring only a 9% 
reduction in gross margin to make the plan sub-optimal. 
Table 8 : Upper and Lower Gross Margin Bounds. 
Activities Lower Gross Upper Lower% Upper % 
Limit Margin Limit Change Change 
Basic: $ $ $ 
p 1 : Garlic 1098 2674 - ; 58 
P 2 : Crown 520 902 981 42 8 
P 3 : Seed Crown 902 1095 - 17 
P 5 : Corn 828 910 - 9 
P 6 : Barley - 137 783 - 471 
P 7 : Seed Cauliflower 783 1067 - 26 
P 8 : Market Cauliflower 783 1214 - 35 
P 9 : Market Tomato 4206 9627 - 56 
P11 : Carrot 1291 1598 - 19 
P12 : Boysenberry 3575 4841 - 26 
P13 : Strawberry 2396 2710 3707 11 36 
P14 : Raspberry 2194 2266 - 3 
P15 : Broccoli 120 586 - 80 
P16 : Cattle 0 120 586 - 388 
. P17 : Boysenberry Inv . 851 3575 4967 76 38 
Non Basic: 
P 4 : Beans 
- 378 783 - 107 
P10 : Seed Tomato 
- 363 977 - 169 
P18 : Raspberry Inv. 
- 1857 2194 - 18 
-:i 
?' 
The situation appears less stable but is not in fact if 
costs are strictly controlled. Prices are fixed and 
variation in yield is compensated by stock on hand. 
(c) Berryfruit. With the exception of the boysen-
berry activity, the berryfruit activities are the least 
stable. The boysenberry activity is the most stable . re-
quiring a 76% reduction in gross margin before the plan 
becomes sub-optimal. But the strawberry and raspberry 
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activities are extremely unstable both being dependent on 
prices received and yield s obtained and to a le s ser extent , 
costs. 
(d) Crops at Intermediate Limits. Those crops not 
at their upper limits; market crown, barley, strawberry , 
cattle and boysenberry investment, wQUld cause the plan to 
become sub-optimal if any of their respective individual 
gross margins rose 18%, 471%, 36%, 388%, 38%. All rises 
except that for cattle and barley could possibly occur : 
any of which would cause the plan to become sub-optimal. 
(e) Non Basic Activities. The non-basic activities; 
beans, seed tomatoes, and raspberry investment, would re-
quire their respective individual gross margins to increase 
by 107%, 169% and 18% before they would enter the basis. 
(3) Unused Re s ources 
Table 9 shows the periods and the number of hectares 
of land not fully used. Of the seven land use periods, 
two are limiting , these being November and April land. The 
l argest surplus of unused land occurs during the months of 
June, July, August and September which is to be expected. 
The land set aside for cattle pasture has been forced 
in at a total of 1.25 hectar~s. 
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Table ~ cont'd 
Resource Supply Supply Supply 
Avail- Used Unused 
able 
Labour: Child (Hrs) 
J&,nuary 6400 6400 0 
February 2000 58 1942 
April 1000 39 961 
May 6400 1319 5081 
June 600 4 596 
December 3200 3200 0 
Female labour is not limiting in any way but child labour 
is limiting in January and December. 
Capital is not limiting aiid does not become negative at 
any stage. 
(4) Marginal Value Products of Limiting Resources 
Table 10 gives the marginal value of limiting resources 
together with the range over which the value holds. 
For instance, for land used in November, $663 would be 
added to the total gross margin for each extra hectare avail-
able up to two extra hectares. Conversely, if the amount 
of November land was decreased by up to 0.32 hectare the 
total gross margin would decrease by $663 per hectare. Out-
side these range~ the marginal value product will fall or 
rise with extra or less land becoming available. If land 
in November was available and could be rented at less than 
$663 per hectare then it would be profitable to do so 
ceteris paribus. 
Table 10 : Value of Limiting Resources and Restraints 
Resource Constraint Marginal Marginal Value Product Range (ha) 
Value 
Product 
$/ha 
Upper Solution Lower 
R 1 November land 663 46.45 44.45 44.13 
R 4 April land 120 46.09 44.45 42.35 
R 8 Cattle land 120 1.25 1 .25 o.oo 
R21 January child labour 2.n(L 6783 6400 4491 
R22 December child labour 3.65 lli 3349 3200 1570 
R28 Garlic ($/t) 158 64.86t 61t 40.00t 
R29 Seed Crown 193 3.34 3.00 o.oo 
R30 Corn ($/t) 36 21144kg 20400kg o.oo 
R31 Seed Cauliflower 284 1.92 8.50 o.oo 
R32 Carrot 307 4.45 4.00 o.oo 
R33 Broccoli 466 6.11 4.00 2.35 
R34 Market Cauliflower 431 2.32 1.60 o.oo 
R36 Market Tomato 5421 2.76 0.40 o.oo 
Boysenberry 1266 3.08 1.42 
Raspberry 72 3.62 1.60 
CD 
0 
----· -- -
April land has a marginal value product of $120 per 
hectare between the ranges of 42 .35 and 46.09 hectare. 
Similar re asoning to that applied to November land also 
holds for April land. 
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Child labour in both January and December has a mar-
ginal value product of $2.37 and $3.65 per hour respectively. 
The casual rate paid for child labour at present averages 
$0.55 and therefore it would be profitable to pay another 
category of labour to supplement the shortage of child 
labour. Up t o 383 hours of January labour and 149 hours 
of December labour could be hired before the marginal value 
product will be lowered. If hired at $1 ,00 per hour then 
profitability would increase by $1.37 and $2.65 for each 
hour hired respectively. 
Similarly for the market and contract restraints. If 
the contract for seed crown was increased , 0. 34 hectare 
extra would come into the solution adding $62 approximately 
to the total gross margin. Outside this limit the marginal 
value product would fall but unless it fell to $0.00 a fur-
ther area would come into the solution ceteris paribus. 
The garlic activity is restrained by a contract tonne-
age supplied. If this contract was raised, $158 per tonne 
would be added to the total gross margin for every additional 
tonne up to 64.86 tonnes. Similarly, if the contract was 
reduced then $158 per tonne would be deducted for every 
tonne down to a 40 t contract, Below this the marginal 
value produ_ct would increase and a greater amount per tonne 
would be deducted per tonne from the total gross margin, 
The corn activity contract is for 20.4 t of seed. If 
this contract was raised, $0.036 per kg would be added to 
total gross margin for an extra 744 kg. 
The boysenberry activity is constrained by present 
planting. The value added to the total gross margin per 
' 
extra hectare grown must be the gross margin for the 
boysenberry investment activity (P17) if this comes into 
the solution. In the optimal plan this activity has 
entered the basis but this is not the case for the simi-
larly constrained raspberry enterprise. 
7. FURTHER OPTIMAL PLANS FROM CONSTRAINT MANIPULATION 
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The , model is now used in a heuristic manner to evaluate 
the effect of releasing certain unrealistic restraints, 
namely, th~ constraints of child labour in January and 
~cember, and constraining berryfruit. 
(1) Marginal Substitution Rates for Labour 
The requirement by any activity for a particular cate-
gory of labour, in this case female or ahild labour, has 
been arbitrarily set by a~alysis of past labour use data 
records. Where surpluses of one category occur while 
another category is used completely, substitution of one 
for the other is a possibility. This situation occurs in 
the present optimal plan. 
The rate of substitution poses problems as the require-
ments of any activity have been arbitrarily set. No particu-
lar labour category is required to perform a particular job 
but some categories are more suited to particular kinds of 
jobs. In the present case the female l abour, of whic,h there 
is excess while shortages occur in child labour require ments, 
is to be substituted fo r child labour. It is assumed that 
this can be directly substituted on an hour for hour basis 
prior to computing plans. Evaluation of differences in 
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cropping plans and their differing uses of l abour will pro-
vide evidence whether this assumed substitution rate is 
valid. Three possible results could be obtained. Firstly, 
where the job or jobs using the extra labour are such that 
they can be equally well performed by either category the 
assumption will prove valid. Secondly, if the nature of 
the work is such that women are better suited to the job(s) 
(or children are less efficient) then child labour must be 
substituted at a rate greater than one hour for every female 
hour. The a c tual rate will depend on exactly how much more 
efficient the female labour might be. Thirdly, in the less 
likely case where child labour is more efficient than female 
labour it must be substituted at a rate greater than one 
hour for every child hour. 
( 2) Va;,iable Labour Plans 
The marginal value product of child labour in January 
and December i s far above the normal award wages of children, 
women or men. In these months female labour is surplus t o 
requirements. Direct substitution is made of female l abour 
for child labour by deducting female labour from the supply 
of surplus female labour and adding this to the supply of 
child labour for each particular month. These adjustments 
are made exogenously after examination of the marginal value 
product of each resource and the range oYer which it holds. 
A computer run is made after each adjustment. 
The computer was used heuristicly to find the optimal 
expansion path while allowing for the direct substitution 
of female for child labour and vice-versa. The third of 
five plans gave the 'optimal' plan (Table 11) producing a 
total gross margin of $79,685. 
Table 11 : Comparison of Activity Levels, Total Gross Margins and Financial Results. 
Activity Present 
Plan 
Optimal Plans 1 
1 2 3 4 5 "6 
(ha) (ha) (ha} (ha ) (ha) (ha) (ha) 
p 1 : Garlic 4.04 6.10 6.10 6.10 6.10 6.10 6.10 
P 2 : Crown 3.36 0.34 0 0 0 0 5. 71 
P 3 : Seed Crown 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
P 4 : Beans 2.83 0 0 0 0 0 0 
P 5 : Corn 5.25 9.11 8.50 7.11 7.37 7.34 9.11 
P 6 : Barley 8.50 8.50 8.50 8.50 8.50 8.50 8.50 
P 7 : Se ed Cauliflower 1.60 1.60 1.60 1.60 1.60 1 .60 1.60 
P 8 : Market Cauliflower 2 .oo 2.00 2.00 2.00 2.00 2.00 2.00 
P 9 : Market Tomato 0.40 0.40 0.40 0.40 0.40 0.40 0.40 
P10 : Seed Tomato 1.60 0 0 0 0 0 0 
P11 : Carrot 0.81 4.00 4 .00 4. 00 4.00 4.00 4.00 
P12 : Boysenberry 1 .42 1.42 1.42 1.42 1.42 1.42 1.42 
P13 : Strawberry 1.01 4. 72 7.33 7.34 7.39 7 .42 1.01 
P14 : Raspberry 1.60 1.60 1.60 1.60 1 .60 1.60 1.60 
P15 : Broccoli 0 . 40 4.00 4.00 4.00 4.00 4.00 4.00 
P16 : Cattle 0 3.35 3.35 3.35 3.35 3.35 3.35 
P17 : Boysenberry Inv . 0 1.66 1.38 1.07 1.07 0 
P18 : Raspberry Inv . 0 0 0 0 0 0 0 
Total Gross Margin ($) 47463 75709 75976 79685 78951 78989 64562 
Overheads ($) 35053 38447 40360 34880 
Pre-tax Net Profit ($) 12410 37262 39325 29682 
1. Within the constraint se t. 
In plan two the total .female labour surplus (Table 11) 
r" for January and Dec mber has been added as a supply of 
child labour in both 'respective months. Female labour in 
December then becomes limiting. 
The surplus child labour in December resulting from 
the adjustment previously made is returned as a supply of 
female labour. The plan produces a total gross margin of 
$79,685. Female labour in January and child labour in 
December become limiting. 
Attempts to alleviate this shortage in plan four 
reduces the •otal gross margin to $78,951 while child labour 
in December remains limiting and child labour in January 
again becomes limiting. 
Further attempts to alleviate these shortages in plan 
five results in a further shortage of female labour in Nov-
ember while still generating a lower total gross margin 
than in plan three. 
The basic difference in all these plans to the previous 
optimal plan (plan 1) is the level of the strawberry act-
ivity (P13). In all cases the level of this activity in-
creased to more than seven hectares at the expense of the 
corn, market crown and boysenberry investment activities. 
The use of labour in strawberry production in December 
and January is for harvesting. The initial assumption that 
female labour can be substituted directly for child labour 
is valid in this case. 
(3) Comparison of Plans 1 and 3 
The garlic, seed crown, barley, seed cauliflower, mar-
ket cauliflower, ma~ket tomato, seed carrot, boysenberry , 
raspberry, broccoli and cattle activities remained at their 
respective upper oJi- fixed limits. 
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Important changes between plans 1 and 3 a re 
Plan 1 Plan 3 Increase/ 
decrease 
Crown 0.34 0 -0.34 ha 
Corn 9.11 7.11 -2.00 ha 
Boysenberry Inv. 1.66 1.38 -0.28 ha 
Strawberry 4. 72 7.34 +2.62 ha 
The stability of pl an three is presented in Table 12. 
A com~arison of the stability of each plan is given in 
Table 13. The market crown activity becomes non-basic but 
would re-enter the basis if the gross margin rose by greater 
than 4%. The sensitivity to gross margin rises for the 
cattle activity remains the same but is less for the corn, 
barley, raspberry and boysenberry investment activities. 
(4) Zero Berryfruit Expansion 
The manager expressed the opinion that management effort 
in terms of l abour supervision is concentrated in the berry-
fruit sector. One of the objectives of the manager is in-
creased leisure time and it was thought worthwhile to 
examine the optimal plan under the condition of n o further 
expansion in berryfruit. 
Plan six solution (Table 11) is the result of con-
straining boysenberry, raspberry and strawberry production 
to present levels. 
The effect of this move will be: 
(i) to reduce total gross margins to $64,562, 
(ii) to ease the strain of labour supervision thus 
allowing more relaxation. 
The plan shows the amount of profit foregone in achiev-
ing this aim. The manager can decide the value of this 
'peace of mind' by comparing it with the los s of revenue. 
Activity 
Basic: 
p 1 : 
p 3 : 
p 5 : 
p 6 : 
p 7 : 
p 8 : 
p 9 : 
P11 : 
P12 : 
P13 : 
P14 : 
P15 : 
P16 : 
P17 : 
Non Bas ic: 
p 2 
p 4 
P10 
P1 8 
Table 12 : Upper and Lower Gross Margin Bounds in Plan 3, 
Lower Gross Upper 
Limit Margin Limit 
$ $ $ 
Garlic 800 2674 -
Seed Crown 938 1095 -
Corn 873 910 1069 
Barley - 137 856 
Seed Cauliflower 856 1067 -
Market Cauliflower 856 1214 -
Market Tomato 2869 9627 -
Carrot 1392 1598 -
Boysenberry 3575 4841 -
Strawberry 1975 2710 3356 
Raspberry - 2266 2649 
Broccoli 120 586 -
Cattle 0 120 586 
Boy senberry Inv. 885 3575 14144 
Crown 
- 378 856 
Beans - 363 1059 
Seed Tomato - 1857 2649 
Raspberry Inv. - 902 938 
Percentage Change 
Lower Higher 
70 
14 
4 17 
- 525 
20 
29 
71 
13 
27 
28 24 
- 17 
80 -
- 389 
76 296 
- 127 
- 192 
- 43 
- 4 
00 
-.:i 
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Table 13 Comparison of the Lower and Upper Gross 
Margin Percentage Changes in Plans 1 and 3. 
' Activity Lower Limit Upper Limit 
% Change % Change 
Plan 1 Plan 3 Plan Plan 3 
Basic: 
p Garlic 58 70 
p 3 Seed Crown 17 14 
p 5 Corn 9 4 17 
p 6 Barley 471 525 
p 7 Seed Cauli~ 
flower 26 20 
p 8 Market Cauli-
flower 35 29 
P11 Carrot 19 13 
P12 Boysenberry 26 26 
P13 Strawberry 11 28 36 24 
P14 Raspberry 3 3 17 
P15 Broccoli 80 80 
P16 Cattle 388 388 
P17 Boysenberry 
Inv. 76 76 38 296 
Non Basic: 
p 2 Crown 42 8 4 
p 4 Beans 
P10 Seed Tomato 
P18 Raspberry Inv . 
--· 
·------~~ 
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(a} Comparison of Plans 1 and 6. Because berryfruit 
expansion has been constrained, boysenberry and raspberry 
investment activities are non-basic while the strawberry 
activity has decr~ased from a level of 4.73 he ctares to 
1 . 01 ft~ctare, the constraint maximum. 
The land released by these constraints is available for 
additional areas of the market crown, barley, seed tomato 
and cattle activities. Of these, market crown is the only 
activity to be brought in at a greater level than in plan 1. 
The bean and seed tomato activities remain non-basic while 
the barley ~ctivity is forced in at its minimum level. The 
cattle activity competing with the crown activity for land 
remains at the same level. 
(b) Stability of Plan 6. The stability of this plan 
is shown in Table 14. 
Because the problem is so tightly constrained those 
crops which are unconstrained generally have their upper or 
lower limit expressed in terms of the market crown gross 
margin. This is to be expected as these crops are all com-
peting for land in the same periods. The exception to this 
generalisation is the cattle activity which directly competes 
(with broccoli) for land in different periods to the other 
activities. 
The stability of plan 6 is generally greater than plan 
1 or 3 (Table 15). The sensitivity of the plan to high gross 
margin enterprises is much less in Plan 6. However the 
market crown activity is very sensitive to upward rises in 
gross margin. Stability of the plan would be maintained up 
to a 1% increase in gross margin of crown. This level of 
increase could easily be exceeded. The market crown activity 
directly competes for land and l abour used by the corn 
Table 14 : Stability of Plan 6. 
Activity Lowe r 
Limit 
Basic: $ 
p 1 : Garlic 782 
p 2 : Crown 378 
p 3 : Seed Crown 902 
p 5 : Corn 902 
p 6 : Barl ey -
p 7 : Seed Cauliflower 902 
p 8 : Market Cauliflower 902 
p 9 : Market Tomato 902 
P11 : Carrot 902 
P12 : Boysenberry 902 
P13 : Strawberry 902 
P14 : Raspberry 902 
P15 : Broccoli 120 
P1 6 : Cattle 0 
Non Bas ic: 
p 4 : Beans -
P10 : Seed Tomato -
Gross Upper 
Margin Limit 
$ $ 
2674 
-
902 910 
1095 -
910 -
137 902 
1067 -
1214 -
9627 -
1598 -
4841 -
2710 -
2266 -
586 -
120 586 
378 902 
363 902 
Percentage Change 
Lower Upper 
71 
58 
18 
1 
558 
16 
26 
91 
44 
81 
67 
60 
80 
388 
139 
148 
'° 0 
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Table 12 Comparison of the Stability of Plans 1, 3 and 6. 
Activity Lower Percentage Upper Percentage 
Change Change 
Plan Plan Plan Plan Plan Plan 
1 3 6 1 3 6 
p Garlic 58 70 71 
p 2 Crown 58 
p 3 Seed Crown 17 14 18 
p 5 Corn 9 4 17 
p 6 Barley 471 525 558 
p 7 Seed Cauli-
flower 26 20 16 
p 8 Market Cauli-
flower 35 29 26 
p 9 Market Tomato 56 71 91 
P11 Carrot 19 13 44 
P12 Boysenberry 26 26 81 
P13 Strawberry 11 28 67 36 24 
P14 Raspberry 3 60 3 17 
P15 Broccoli 80 80 80 
P16 Cattle 388 388 388 
activity. If the gross margin rises to a level greater than 
$910 then an extra 9.107 hectares of market crown would be 
grown while the corn activity became non basic . Other activ-
ities such aa seed cauliflower and seed crown would be sub-
atituted by the market crown activity if either or both their 
groaa margins fell by 16% or 18% respectively. This is less 
likely especially if cost s are controlled. 
(5) Comparison of Resource Use 
The labour component of the four plans is shown in Table 
16. From the figures the manager's effort in terms of labour 
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Table 16 Labour Us age 
Constra int Use Present Plan Plan Plan Supply1 
Pl an 1 3 6 
Total Gross Margin 47463 75709 79685 64562 
Labour: Female (hrs ) 
January 1748 3666 3660 * 1693 4545 
February 15 92 2295 2189 2253 7575 
March 1580 3277 3493 2786 7575 
April 11 58 1103 982 1058 7575 
May 1310 2384 2509 1933 4545 
June 1233 3982 3957 3125 7575 
July 240 938 11 33 660 7575 
August 1004 2690 2552 1873 
---
-4545 
September 691 721 71 6 696 7575 
October 679 1570 2125 719 7575 
November 1486 5124 7532 1547 7575 
December 1844 3971 4672 1942 7575 
Labour: Child (hrs) 
January 3175 6400 * 6744 3626 6400 
February 53 58 56 78 2000 
April 38 39 39 39 1000 
May 1085 1319 1386 1301 6400 
June 4 4 4 4 600 
December 1507 * 3200 4114 1942 4142 
* Limiting in this Plan 
1. Supply of the level s used are greater than maximum 
shown due to labour subs titution. 
supervision can be assessed against income (total gross 
margin) loss. 
The use of land and capital is shown in Table 17. The 
change in land use between plans 1 , 3 and 6 is in the June 
to October (inclusive) periods. All programmed plans make 
a better use of this scarce resource. 
Capital is not limiting in any period in any plan. 
8. THE SELECTED PLAN 
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The adoption of any plan depends on three closely re-
lated factors : the total amount of labour used , the increased 
management input involved with any increase in the amount of 
labour employed and expansion in berryfruit activities. 
(1) Comparison of Labour Usage 
The use of female and child labour is similar between 
plans 1 and 3, and the present plan and plan 6. This group-
ing is reflected by expansion into berryfruit crops which are 
more labour intensive during the harvesting season. Both 
plans 1 and 3 show January and December labour limiting 
further increases of the boysenberry and strawberry activ-
ities. 
(2) Labour Supervision v. Management Effort 
The effect of limiting berryfruit (plan 6) to existing 
areas caused the total gross margin to reduce $15,123 when 
compared with plan 1. To evaluate this loss against the 
decreased strain Cl[' labour management effort (by adopting 
plan 6) a comparison was made by employing someone to 
supervise labour. Making this comparison of plan 6 with 
Table 17 : Resource Use. A Comparison of Plans 1, 3 and 6 . 1 
Resource Avail- Present Plan 1 Plan 3 Plan 6 
ability Use 
Land: (ha) 
November 44 . 45 37.42 44 . 45 44 . 45 44- 45 
December-February 44 . 45 37.42 42 . 45 42 . 45 42 .45 
March 44 .45 33 . 78 42 .45 42 . 45 42.45 
April 44 .45 33.78 44.45 44.45 44.45 
May 44 .45 26 . 49 42 .05 42.05 42.05 
June -September 44 .45 12.88 29.20 31 . 54 23.83 
October 44.45 26.23 42.81 43.15 37 .44 
CaEital : ( $ ) 
June -4000 9630 19660 17627 20452 
July 
-4000 15130 30109 31119 26543 
August 
-4000 21749 35354 36385 33708 
September 
-4000 23837 36667 37558 36891 
October 
-4000 27304 40596 40850 43043 
Novembe r 
-4000 29323 45518 48263 45451 
December 
-4000 21452 38386 45021 37531 
January 
-4000 22376 42785 50668 37817 
February 
-4000 36257 65045 71941 54002 
Mar ch 
-4000 47091 79036 84777 64726 
April 
- 4000 48982 81475 86181 66453 
May 
- 4000 47463 77811 81432 64562 
1. Labour use is shown in Table 16 , p. 92 . 
'° :-
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plan 1 the budgeted alternatives show that it is more profit-
able, by approximately $2,600, to employ a supervisor and 
adopt plan 1 • 
(i) Adoption of plan 6 
At the maximum tax rate 1, a $7,580 pre-tax net 
profit represents $2,630 tax paid. 
(ii) Employ supervisor, adopt plan 
Additional pre tax net income 
less Supervisor salary 
Pre- tax net income 
Tax on net profit 
Tax paid additional net profit 
(3) Strawberry Activity 
(instead of plan 6). 
7 , 580 
4,000 
3,580 
980 
$2,600 
The primary diffe~nce between the three optimal plans 
(1, 3 and 6) is in the level of labour required in January 
and December. The expansion path for the property under 
present levels of resources and restraints is to increase 
the area of the strawberry activity, the limiting factor 
being January and December labour. 
(4) The Manager's Summary2 
I 
The three programmed plans were presented to ~he manager 
who was asked for his comments on the 'feasibility' of the 
plans. 
While he regarded the plans as being technically feas-
ible he is concerned at the expansion path projected. 
1. Company tax on assessable income above $6,250 is 
assessed at a flat rate of 45c pe r dollar. 
2. See Chapter VI for details. 
relation to Section 8. 
This summary is in 
•His comments are that : 
(i) plan 6 could be disregarded as he was not prepared 
to forego a pre-tax net profit of at least $11,000 even 
though managerial effort (for plan 6) would be similar 
to the present plan. 
(ii) the strawberry activity, as yet unproven as actually 
technically feasible, is at too great a level in plan 3. 
The manager feels that at this level of production (7.39 ha) 
a monoculture approach is necessary to achie-ve the pZ'Oduc-
tion required. He conside~s a level of 4.72 hectares was 
more reasonable although even this area is large. 
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Overall, the manager considers plan 1 should be adopted. 
--~---~ 
CHAPTER VI 
; 
THE DEVELOPMENT BUDGET 
Budgeting is normally undertaken to establish the best 
course of action from a number of budgeted alternatives. 
The 'best' budgeted plan may or may not be the optimal plan 
as calculated by linear programming and rarely is, but the 
optimal cropping programme has already been determined. 
The manager's selection of plan 1 provides the cropping 
programme that must be adopted by the fourth year. Therefore 
the role ?f the development budget in this case will be diff-
erent. Given the optimal cropping programme the budgeting 
process is used to determine the best method of achieving 
this. 
1. THE DEVELOPMENT PROGRAMME 
The development programme must provide for 
(i) an adequate manager's salary of $9,000 
(ii) tile drainage of 22.5 hectares of land 
(iii) paving of the shed area with concrete and seal 
(iv) levelling and sowing down to pasture of the 
northern strip (remaining from a previous development 
programme). 
(v) erection of cattle yards and boysenberry 
trellising as required 
(vi) bank overdraft repayment 
..... 
(vii) aesthetic deve lopment of the grounds surrounding 
the houses. 
----~~--~ 
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( 1) Tile Draim1ge 
Priority is given to tile drainage which is estimated 
to cost $780 per hectare if contracted out to a local firm. 
Tiles will be laid every 21 m apart at a minimum depth of 
60 cm. Appendix D sets out details of costs. Twentytwo 
and one half hectares are to be drained. 
(2) Other D~velopment 
Paving of t he shed area will require laying approx-
imately 3000 rn2 of tar seal over previously consolidated 
hard fill at a cost of $1800. Approximately 48 m3 of con-
crete at ~ cost of $1420, will be required to pave the area 
between the sheds. 
These . ~provements will enhance the efficiency of oper-
ations such as forklifting. Dust will be lessened signifi-
cantly during the summer months around the packing area 
with a cqnsequent improvement in hygiene. The environment 
in general will be more pleasant to work in in both summer 
and winter. 
Further sealing of the entrance to the house and sheds 
adds aesthetically to this area as well as lessening further 
dust. A further 190 m2 of seal will be required at a cost 
of $315. The planned planting of shrubs, trees and per-
ennials around both houses will cost $200. 
(3) Land Development 
The northern strip of 1.25 hectares will be sown down 
in permanent pasture at a cost of $1250. Cattle-yards will 
be erected on part of thi s area at a further cost of $200. 
(4) Bank Overdraft 
The overdraft must be repaid within the first two years. 
It is assumed that overdraft facilities will be used during 
the season as necessary but that they will not exceed $4000 
for more than two consecutive montqs. 
(5) Boysenberry Trellising 
A further 1,66 hectares of boysenberry trellising will 
be require~ by the 1974 season and will cost $960. 
2. THE BUDG:!:T 
The budget is detailed in Appendix G. Key figures are 
shown in Table 18. 
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The 1971/72 year represents the pre-development situation. 
The 1972/73, 1973/74, and 1974/75 represent the first, second 
and third years of development respectively. The 1975/76 
year represents the fourth year of development when the boy-
senberries planted in year 1 reach full production. It also 
represents the post-development situation. 
The optimal cropping programme initially expands pre-
sent crops in the optimal solution to their limits and in-
cludes the new cattle activity and additional boysenberries. 
The optimal level is achieved in the fourth year when the 
1.66 hectare of boysenberries reaches full production. 
(1) Budget Calculations and Assumptions 
Certain aspects of the budget require explanation. 
(a) Items of Income and Expenditure. It is assumed 
that costs and incomes remain pegged at 1972 levels. Cost 
adjustments between years reflect changes required by imple-
mentation of the cropping programme, 
100. 
Table 18 Financial Results of the Development 
Budget. 
Year 1971 /72 1972/73 1973/74 1974/75 1975/76 
$ $ $ $ $ 
Gross Income 89659 135787 138219 149253 156736 
Total Farm 
Expenses 77758 105500 106586 113924 116743 
Developioont 23875 
Net Profit 11901 6412 31633 35329 29993 
Tax Paid Net 
Profit 11363 -2155 31999 10525 23213 
Cash Surplus 16335 879 35953 14087 26443 
Total Assets 259914 269367 301054 311287 334223 
Shareholders• 
Funds 160973 170446 2021.33 212366 235302 
Shareholders' 
Equity 62% 63% 68% 69% 70% 
Earnings on 
Shareholders' 
Funds 7.4% 17.0% 
(i) Income. G2'oss farm income includes all income 
from crops grown. Dwelling rental is derived from rent of 
the second house and rental paid by the manager for the 
main house. Other income is derived from such items as 
fuel rebates, discounts received, and machinery and plant 
hire. Both the dwelling rental and other income are assumed 
to remain constant over the budgeted period. 
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(ii) Farm Working Expenses. Materials, labour (in-
eluding overhead and crop production requirements) and mar-
keting costs are based on gross margin requirements. Sal-
aries include the manager's salary of $9,000, which has 
been included also in the pre-development situation for 
compatability. Sundry expenses cover all other items of 
farm working expenses and other expenditure such as admin-
istration costs. 
(iii) Machinery Expenses. Tractor, machinery and 
equipment expenses double on implementation of the optimal 
cropping program.me. The activity requirement for these 
doubles and it is assumed that the expenses associated 
with this increased use will increase proportionately. 
The company provides the manager with a free car. 
(iv) Bank Charges. Interest is assumed to be 5% 
of the closing bank balance for the financial year (except 
for the pre-development situation). Although the rate of 
interest is 7% on overdraft the effective rate is 5% due 
to fluctuations during the year. A minimum charge of $150 
is used for the use of bank facilities once overdraft has 
been completely repaid. 
(b) Taxation. Taxation is minimized by adjusting 
tax deductible . development between years. Where taxable in-
come drops below $6,250 development is deferred to a sub-
sequent year so that there is a taxable income of at 
least $6,2501• 
1. The effective rate of tax on $6,250 is 32c per dollar. 
Above $6,250 tax is assessed at a flat rate of 
45 c per dollar. 
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It is assumed that no previous development costs have 
been deferred to be available to reduce tax in the budgeted 
period. 
Provisional tax in the pre-development season was 
$541 with a terminal refund on overpaid tax of $3.00. 
(c) Development. All development work is carried 
out and claimed for in the initial year of the development 
programme. This is: 
land development 
tile drainage 
boysenberry trellising1" 
cattle yards 
concreting and paving 
1250 
17550 
960 
200 
3915 
$23875 
While the cost of the trellising is deductible for tax 
purposes, the cost of plants is capital expenditure and as 
such is not deductible expenditure in assessing the net 
profit. The cost of plants is shown in the Appropriation 
Account in the 1972/73 year. Similarly, the cost of the 
planned planting of shrubs and trees is non-deductible for 
income tax purposes. 
(d) Depreciation. In the linear program, deprec-
iation is built into the hourly rate for the plant and 
equipment cost. The value used reflects the real deprec-
iation over the year but for tax purposes it is necessary 
to claim the full depreciation allai.rable by the Inland 
1 • Crop supporting f :rames were allowed as a develop-
ment cost up to 31st March 1973. 
/ 
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Revenue Department. For this reason the cost of machinery 
used in the gross margin calculations for each activity is 
different to that used in the budget. Machinery expenses 
(repairs and maintenance) and depreciation are deducted 
separately in accordance with the usual accounting pro-
cedure. 
Valuation of assets in the Balance Sheets reflect 
real values {pegged to the 1972 valuation). Depreciation 
of assets (where applicabl~ as claimed in the Profit and 
Loss Accounts, is based on book value as at 1st April 1971. 
Thus depreciation claimed each year bears no relation to 
realistic values. The valuation of depreciating assets 
in each year is decreased by the depreciation claimed in 
that year. This is not the real depreciation which may be 
greater or less than the allowable rate but is assumed to 
represent the realistic rate of depreciation. · 
(e) Valuation of Assets. The total asset value 
pegged at 1972 levels, remains unchanged apart from adjust-
ments made for depreciation and increasing capital additions 
due to development. The change in the asset valuation is 
reflected by equal changes in the Capital Reserve Account. 
It is estimated that valuation changes due to development 
expenditure are: 
land (22.5 ha at $100) 2250 
improvements . 11100 
$13350 
Impr•wements include fencing, cattle yards and boysenberry 
trel:i~ing and plants. 
Because there is l ittle change in the optimal cropping 
programme the capital assets are assumed to be an efficient 
set. 
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(f) The Bank Account. The high level of overdraft 
prior to the 1971/72 year is completely repaid by the cash 
generated from the current pre-development cropping pro-
gramme. Therefore the problems of repayment of overdraft 
did not really exist as a limiting factor of the develop-
ment programme. Implementation of the optimal cropping 
plan generates large cash surpluses although these flue-
tuate with terminal tax requirements. It is assumed these 
surpluses are banked as current account, reaching approx-
imately $78.500 in the final year. 
(g) Machinery Replacement. No machinery replacement 
is envisaged or allowed for in the next five years although 
it will have to be faced eventually. Existing machinery is 
in good condition. It seems reasonable to allocate all 
cash surplus in the short term to development expenditure, 
(2) Financial Results 
The ' budgeted post-development situation shows that 
shareholders' funds earned 17%, a rise of nearly 10% from 
the pre-development situation. Increases between the pre-
and post-development situation are: 
Pre-
devel-
opment 
1971/72 
Gross Income $89659 
Total Farm Expenditure $77758 
Net Profit $11901 
Tax Paid Net Profit $11363 
Shareholders' Funds $160973 
Earnings on Share-
holders' Funds 7.4% 
Post-
devel-
opment 
1975/76 
$156736 
$116743 
$39993 
$23213 
$235302 
17 .oii; 
Increase 
75% 
50% 
236% 
104% 
46% 
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The lower increase in tax paid net profit compared with 
the pre tax figures, is due to the very low amount of tax 
paid in the pre-development situation with previous devel-
opment expenditure being carried forward. 
The returns on shareholders' funds prior to development 
were unsatisfactory being comparable to first mortgage in-
terest rates, but with a much greater associated risk. The 
return on shareholders' funds after development is accept-
able to the company. 
3. REAPPRAISAL OF THE BUDGET 
In the light of the cash surplus generated during all 
stages of the development programme the budgeted results 
need to be evaluated against three other alternatives. 
These are: 
(i) implementing development without adopting the 
optimal programme to study the effect of the lower cash 
flow on the rate of development, 
(ii) investing cash generated above a certain 
level in Current Account, 
(iii) detennining the effect of a 25% reduction in 
the yield of the strawberry crop. The manager , when he 
selected plan 1, had reservations on the level (4.72 ha) 
of the strawberry activity and his ability to consistently 
achieve the gross margin suggested. 
It is assumed at all times that the bank account over-
draft is repaid at the end of the 1971/72 financial year 
(or at least minimized) and that it remains positive 
throughout the development period (although this may re-
strict the rate of development). Development, therefore, 
is financed at all times from surplus cash. 
----- ----
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(1) Continuation of the Status Quo 
The budgeted programme is shown in Appendix H. The 
rate of development is hindered by the low amount of sur-
plus cash available in the initial development year due to 
high provisional and terminal taxation (as in the initial 
budget) without the much greater net profit generated by 
the optimal programme. 
{a) Development . Development is restricted to 
providing the sealing and concreting of the shed area, 
installing tile drainage and developing the northern strip 
of land . ALl development is completed by the end of the 
second year of development. Completion in the second year 
is made possible by the much higher cash surplus resulting 
from low provisional taxation payments and a tax refund. 
Both result from the relatively lower profit tof the previous 
year. 
(b) Taxation. Although all the development is com-
pleted by the end of the second development year the devel-
opment costs (most of which are deferred) are not completely 
claimed until the end of the development period (1975/76). 
Because deferred development costs are. claimed in this l ast 
post-development year the true profitability is hidden. For 
this reason a further year's results have been budgeted so 
that the post-development situation is representative, and 
not coloured, by development taxation. 
Taxation is again minimized by keeping net profit above 
$6,250 in each year and deferring any item of development 
expenditure as necessary. 
(c) Financial Results. The budgeted results show 
that the development desired can be achieved without · changing 
the present cropping plan. The return to shareholders' funds 
---~~--~-
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is lower in this case because profitability increases less 
than the increase in shareholders' funds. 
Shareholders' funds increase due to development al-
though this development does not increas_e the potential 
profitability d:irectly but is used to reduce risk (tile 
drainage) and taxation. Increasing profitability is due 
primarily to less depreciation being claimed. 
Pre- Post-
devel- devel-
opment 
1971 /72 
opment 
1976/77 
Net Profit $11901 $13524 
Shareholders' Funds $160973 $196060 
Earnings on Share-
holders' Funds 7.4% 7.1% 
(2) Diversification of Investment. 
In-
crease 
17% 
22% 
-0.3% 
It is irrational to accumulate a current account 
balance as shown in the first budget. Surplus cash can 
be invested outside the business to increase profitability 
further. 
It is estimated that $5,000 should remain in Current 
Account with a further $5000 on fixed deposit at 4t%. This 
$10,000 should provide enough working capital for most sit-
uations so that cash surpluses above $10,000 can be used 
for investment out side the business. 
It is assumed that the average rate of interest on 
investment is 8%. This is better than first mori!ga_ge rates 
but lower than could be obtained on the short term money 
market. A ~er average rate could be obtained because 
the shareholders are familiar with the financing business 
but it is felt that an interest rate of 8% will demonstrate 
the effect of a safe investment on the profitability of 
the farm. Alternative investment in shares or property 
could be considered but is deemed to be outside the s cope 
of this thesis. 
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The partial budget is detailed in Appendix I. The 
amount shown in Current Account at the end of each financial 
year is assumed to accumulate evenly throughout the year. 
As extra cash is accumulated (over and above the previous 
year's surplus for investment) it is assumed to earn 3% by 
placing the c~sh on call in a Savings Account. Therefore 
extra surplus cash each year earns interest at 3% p.a. on 
half the total amount available. Surplus cash is the cash 
available after providing $10,000 for reserves. 
The interest earned attracts the maximum rate of 
tax of 45c per dollar. Additional income is shown 
below: 
Additional Net Profit 
Total Increased Income 
Total Increased Shaz>e-
holders' Funds 
Shareholders' Earnings 
1973/74 
$495 
1974/ 75 
$3000 
1975 / 76 
$3975 
$43968 
$239410 
18.4% 
Additional tax paid net profit accumulates and is itself 
available for investment but it is a s sumed that it would 
have a negligible effect on the result and therefore is 
not incorporated in the budget. The results show that 
shareholders' earnings rise 1.4% to 18.4%. 
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(3) Strawberry Yield Reduction 1 
The present yield of strawberries is 13.2 tonnes per 
hectare, 25% below the estimated yield used in the gross 
margin. 
Development again is delayed but is completed by the 
end of the second year of development. Finii.ncial results 
are shown below (detailed in Appendix J). If strawberry 
yields cannot be raised by improved husbandritechniques, 
the effect is detailed in Appendix J and summarised results 
presented below . The result is to delay completion of the 
development •o the second year. 
Pre- Post- In-
devel- de'vel- crease 
opment opment 
Net Profit $10228 $32455 217% 
Shareholders' Capital $159300 $217697 37% 
Earnings on Share-
holders' Capital 6.4% 14.9% 8.5% 
(4) Comparison of the Budgets 
(a) Net Profit. Differences between the net profit-
ability of the four budgets, as shown below; basicly depends 
on the adoption or non-adoption of the optimal cropping pro-
gramme. By not adopting the optimal cropping programme, 
potential profitability is reduced at least 200%. This is 
1. If this reduction occurs the cropping programme becomes 
sub-optimal (the strawberry activity became sub-
optimal with an 11% reduction in income). The linear 
program should be re-run to parametize the effect 
of reduction in the strawberry activity gross 
margin. It is assumed for the purposes of the 
budget that the cropping programme remains optimal. 
This also reflects the real situation where the 
plan has been put into effect and fails to meet 
the estimates. 
-------~-
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caused by the potential gross income being halved while 
costs reduce only 40%. 
Net Profit 
Budget 
2 
3 
4 
(b) Shareholders' 
holders' funds over the 
Budget 
2 
3 
4 
The earnings on the 
ings) are: 
Budget 
2 
3 
4 
Pre-
devel-
opment 
1971/72 
11901 
11901 
11901 
10228 
Funds. The 
period are: 
Pre-
devel-
opment 
$ 
160973 
160973 
160973 
159300 
Post-
devel-
opment 
1975/76 
39993 
In-
crease 
236% 
13924( 197f/77') 17% 
43968 
32455 
changes in 
Post-
devel-
opment 
$ 
235302 
196060 
239410 
217697 
269% 
217% 
share-
In-
crease 
46% 
22% 
49% 
37% 
funds (pre-tax net profit earn-
Pre- Post- In-
devel- de;vel- crease 
opment opment 
7.4% 17.0% 9.6% 
7.4% 7.1% 
-0.3% 
7.4% 18.4% 11.0% 
6.4% 14.9% 8.5% 
111 • 
Non-adoption of the optimal cropping programme results 
in a decrease in shareholders' earnings. The remaining 
budgets indicate that shareholders' earnings should increase 
by at least 8.5%. 
The former situation is completely unacceptable and 
shows that the prime asset, land, is not being used to its 
earning capacity as it would be with the optimal cropping 
programme. Even if the strawberry yields do not reach the 
estimated level , the earning capacity is increased by 8.5% 
to approximately 15%, and to 16% with interest on the accum-
ulating funds in Current Account. If strawberry yields are 
lifted to the required level, then earning capacity will 
increase by 11% to 18.4% in total, including earnings on 
the investment of surplus Current Account. 
The earnings generated by this company adopting the 
optimal cropping programme are less than those earned by 
public companies engaged in manufacturing but compare 
favourably with other companies in the agricultural and 
horticultural industry. 
4. ACHIEVEMENT OF OBJECTIVES 
All qualitative objectives were considered during 
preparation of the budgets. Leisure has been gained to 
some extent by employing a man as a labour manager, from 
the third year (1974/75). 
The manager's salary has been increased adequately. 
Overdraft debt has been completely repaid but this 
debt would have been repaid earlier with the existing 
programme if no development had been undertaken. The 
cash flows derived from the linear program for plan 1 
show that fixed costs would have to exceed $13000 approx-
imate1y in June before the limit of $4000 overdraft would 
be reached. Development is easily fiI181Ilced from surplus 
cash generated by the adopted cropping plan so that the 
borrowing restriction had no effect on the rate of devel-
opment. 
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The gross income per hectare reaches $3,260 exceeding 
the manager's desire to reach $2,500 per hectare. 
During the planning process costs and returns have 
been held constant for comparative purposes so that the 
success of the plan can be measured against the pre-devel-
opment situation. This will not be the case in practice 
and the plan will need constant revision as labour relations, 
the introduction of equal pay for women, and future Govern-
ment budgets and their effects on industry and the economy, 
alter the situation. 
Any future variation in no way detracts from the value 
of the plan derived as this is the best plan under present 
knowledge. 
5 • THE MANAGER'S COMMENTS 
(1) The Budgets 
The manager considers that the budgeted results for 
the optimal cropping programme are very satisfactory. 
The results highlight the less efficient use of land 
although with the exception of the cattle" activity, the 
optimal cropping programme is comprised of substantially 
the same cropping activities. While recognizing the 
likely benefit, the manager thinks that complete use of 
the total cropping area is unlikely to occur in practice. 
-----~-
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The parametization of the budget for -a reduced yield 
of strawberries is of importance to the manager as he 
considered this activity to be a weak part of linear 
program 1. The manager considers that the strawberry 
yield will not increase, although the yield is not as 
satisfactory as it should be, but considers that the 
effect on net income, is not serious and reduces earnings 
on _shareholders' funds by only a small amount. 
The manager believes investment of the surplus cash 
could be improved considerably, but recognises the need 
for conservatism. 
The budgeted results convince the manager that the 
optimal cropping programme should be adopted. He is 
satisfied that the plan is feasible and thinks that the 
budget gives a fair indication of expected results from 
such a programme. 
(2) The Planning Process 
While the ma~ager accepts the results of the linear 
programs he i s not complete l y au fait with the mathematical 
concept involved and consequently is not fully conversant 
with the value of the information provided. The technique ' 
certainl y provides the optimal solution but he feels con-
siderable parametization of key factor s such as resource 
constraints, supplies and gross margins may be required to 
develop a picture of how the optimal programme reacts t o a 
different gross margin or constraint set. 
He accepts the budgeted results without reservation 
(the planning process - not necessarily the underlying 
assumptions). As a planning tool, he uses budgeting regu-
larly and is interested in using the results obtained, 
revising these as required by changing circumstances. 
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He considers that the advantages of budgeting over 
pl anning techniques like linear programming lie in its 
simplicity and flexibility and in the fact that a manager 
can use the technique himself. He gains an immen'se benefit 
and insight into the business when planning himself, which 
is not gained when the planning and calculations are 
provided by an adviser, as in the present case. 
----~--~-
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CHAPTER VII 
DISCUSSION 
The basic aim of this study has been to show that it is 
possible to realistically forward plan so that the objectives 
of a particular horticultural manager can be achieved. 
The study has been successful in that all objectives 
were fulfilled. The techniques used provided a feasible 
means of accomplishing this end. 
1. EVALUATION OF THE TECHNIQUES USED 
The techniques used were development budgeting with linear 
programming providing the optimal cropping programme. 
( 1) The Linear Program - Model Construction 
Two weaknesses in the construction of the model were the 
labour and capital constraint specifications. 
(a) Labour Constraint Specification. The labour cat-
egories can be substituted (and are required to be substitu-
ted to calculate plans two to five) one for another in tenns 
of a resource 1supply. Because of this the model would have 
been better constructed if the supply of labour had been 
expressed as a single monthly constraint, the labour supply 
being a total of the supply of each category in hours per 
month weighted by a substitution rate. This a pproach would 
have obviated the need to adjust the labour resource struc-
ture L~ the manner described to obtain the optimal plan where 
the total female and child labour resource wa s used to cap-
acity. But problems are associated with this approach in 
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that different operations are suited to different categories 
of labour. For instance, harvesting of berryfruit is suited 
to either category but training of canes is much more suited 
to female labour. The determinant in this problem is the 
productivity in relation to the wage paid to either category 
of labour for any particular job. This is a relatively un-
known field and values would vary from property to property. 
Other researchers 1 have ignored the productivity differences 
between the three labour categories, male, female and child 
labour and se em to have assumed that the requirements for 
labour by any activity will be drawn on and used in the 
same proportion as in the total labour supply composition. 
Male labour .has been excluded from the program as it was 
not considered to be a limiting constraint. This could prove 
to be an over simplification of the model but was made pri-
marily on the basis of the proportion of male labour employed. 
This judgement relates to the original cropping programme 
and does not recognise the possible upheaval in existing 
resource use patterns caused by the optimal result. There 
is a need to recognise and include all possible limiting 
resources if the result is to be truly optimal for the 
actual situation. 
Overhead labour required to accomplish jobs not attri-
butable to any one specific crop is calculated as 20% of the 
total labour required for the particular plan. Overhead 
1. See, for instance, Rae, A.N . 1968. Application of 
Mathematical Programming on Four New Zealand Hort-
icultural Holdings . Thesis, M.Hort.Sci. Massey 
University. 271 pp . 
labour requirements are unlikely to be proportionate to any 
particular labour force employed and are more likely to 
remain static or with only a small increase as the total 
labour force required by the activities increases. 
The approach used was considered more appropriate than 
that used by Rae (1968). In calculating the overheads Ra,e 
determined wages as the total supply of each category of 
labour 1 employed at the respective wage rate and did not 
deduct wages as part of the variable costs of the activity 
gross margins . This apprqach could easily overstate the 
labour bill necessary if the optimal programme was limited 
by some other resource so that a large proportion of the 
total paid la,bour force became unnecessary. Net profit in 
this situation would be unrealistically depressed. While 
the approach used in this study also has inherent defects, 
it is felt that it is a more workable and realistic one. 
( b) Working Capital Spe·cifications. The inclusion 
of working capital in the model served no useful purpose. 
The constraint in any month is limited to $4,000 overdraft 
and to the capital available from the previous month. The 
system is not, and could not be, a closed system. Working 
capital generation is such that if the first month used to 
begin the cycle had a high surplus, then the solution had 
much less chance of being constrained by working capital. 
If the cropping programme had changed radically from the 
planned programme and income generation had been 
1. The total supply of labour was the aggregation of 
male and female labour with no differentiation 
between male and female productivity. 
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concentrated in one sector of the year as a result of this, 
capital could easily have been constraining. Adjustment of 
the model so that the sta rting month was in this high income 
sector would probably result in a different cropping pro-
gramme where working capital was not limiting. 
The working capital used in the model reflects only 
the use of working capital by the activities. No inclusion 
of fixed costs on a monthly basis i s made so that capital 
could not be constraining except under two circumstances 
either the f e asible solution generated an extremely low 
total gross margin in any mofth and/or income was concen-
\ trated in one shol:"t period of the year. 
In any model including a capital constraint the results 
jtend to be dependant on the amount of available capital from 
the previous financial period. Stewart (1961 ) noted this 
problem of determining the initial amount of working capital 
that should be used and stated that there may be a consider-
able time lapse between putting the linear program into 
operation and the determination of the initial amount of 
working capital available a t a particular point in time. 
\ In this study the working capital supply is the amount 
generated at the end of three years of development (the 
optimal programme being the fourth year). In these circum-
stances the initial amount of capita l is unknown, assumed 
to be zero, and could not be considered limiting. 
(c) The Annuities. The peculiar gross margin calcu-
lations used to compare perennial crops with annual crops 
on an annual bas is are o.ifferent to those used by Dean and 
Benedictus (1964). In their model the present value of all 
crops (perennial and annual) was used as the objective to be \\'I 
maximized. This approach necessitated the use of a common 
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denominator period for all crops so that the present value 
for annual and perennial crops related to exactly the same 
time period. The same approach could have been used in 
this study (the appropriate 'common' period being 60 years; 
the lowest common multiple of the two perennial cropping 
activities) but see~ed to be too unwieldy. 
(2) The Linear Program - Applicability of the 
Teohnigue 
The linear programming model was not used in the usual 
sense as the total model but as a tool to find the optimal 
I 
cropping programme within the constraint set. 
The prime determinant of any crop activity being in-
cluded in the program is based on the gross margin of the 
activity. This value has three components, yield, pr~ce 
and £Q.!!_ts, all of which may and are likely to change in 
the future. Both seasonal and economic factors cause these 
changes. Forecasting of anticipated results from a given 
plan is bound to be hazardous and it is not claimed that even 
exact implementation would be likely to give the predicted 
results. Nevertheless, the gross margin serves as satis-
factorily as any other criteria on which to base a judgement 
on the value of plans and there is l .i ttle doubt that the com-
puted plans represent a substantial improvement on the exist-
ing situation. 
Risk and uncertainty play a large role in the agric-
ultural system. The gr~s~gins used make some allowance 
for this as the value i s the product of the most likely 
price and yield less the most likely costs. The linear 
program also makes an assessment of the amount of change I 
that can be tolerated before a plan becomes sub-optimal. 
Risk is not only reflected in the economic system but also 
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in the physical system. The requirement of any resource can 
vary markedly over time depending on the season. Some built-
in variability occurs with the use of monthly periods of 
resource avail ability as the resource is available any time 
between the first and last day of the month. Where key crops 
in a plan are expected to be sensitive to changing circum-
stances, parametization would show the likely effect of 
these circumstances. 
It could be argued that the programmed plans in this 
study have beP.n over-circumscribed by limiting the choice 
of activities mainly to those already part of the current 
system. The introduction of new activities and especially 
new technological pro cesses for existing activities creates 
probiems in assessing performance on a particular farm. As 
most of the activities are already in existence on the pro-
perty the plan can be considered a more reliable guide. 
T-t!:e ne~;C linear programming as a decision-making 
tool is very us eful as the optimum result is obtained and 
with adequate specification of the problem and its related 
constraints the model acts in an excellent tabulating func- 1 
tion. This latter advantage i s most important as the con-
s~ruction of land use and labour use charts when preparing 
annual budgets can prove an extremely time consuming task. 
The role of linear programming in this study as a 
decision making tool to select the optimal cropping plan 
is completely successful. 
( 3) Budgeting 
Budgeting was chosen as the best technique to use 
because within tile bud geting process it is possible to 
restructure the capital assets _ into an efficient set and 
to incorporate all tax allowances by comparative budgeting 
------- ~-~~  
at any stage. 
Because the cropping activities in the optimal plan 
were substantially the same as the original cropping plan 
it is assumed that the capital assets are already an 
efficient set (an assumption open to question). 
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It is difficult to incorporate tax allowances, such 
as special depreciation, into the linear programming 
model, again emphasising the value of brlgeting. But no 
new assets attracting these allowances have been purchased 
in the devel0pment plan. Initially it was thought that 
tile drainage would be done by the manager and his staff 
as ti.me permitted instead of contracted. A suitable machine 
would have been purchased and resold after the job had been 
' completed. Special depreciation would have been claimed on 
this item of machinery. 
The reasons given in favour of using budgeting , as 
against dynamic linear programming, did not eventuate. 
Therefore the use of a dynamic linear programming model 
would have been a more pertinent technique. The results 
obtained from this model could be optimal with regard to 
all the objectives set. In the present case only the crop-
ping programme is optimal and other objectives have been 
satisfied by the budgeting process. Models have been con-
structed which, with modification, would have been suitable 
to solve the present problem. Boehlje and White (1969) 
presented a multiperiod linear programming farm growth 
model including both investmellt and production decisions. 
Colyer (1968) used mixed integer programming to evaluate 
investment in discontinuous (lumpy) inputs which were not 
necessarily mutually exclusive. These models either evaded 
or incorporated a simplified proce~ure for accounting for 
( 
tax but with a more sophisticated approach to taxation, 
studies similar to the present study could be solved. 
Where investment opportunities are not mutually 
exclusive and can benefit two or more production activ-
ities, dynamic linear programming models like Colyer's 
solve for all periods in the planning horizon simultan-
eously. 
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The working capital constraint would have some mean-
ing and could possibly effectively limit the rate of 
development if a dynamic linear programming model had been 
used, This would occur because the amount of working capital 
would be known (the initial bank overdraft) and the model 
would keep a running total of working capital throughout 
the entire development period. 
(4) Summary of the Methodology 
In retrospect, dynamic linear programming would have 
been a better technique to determine the optimum return to 
shareholders' funds than the approach used. Nevertheless, 
acceptable results have been obtained and although these 
may not be optimal the manager accepts these as a reliable 
guide to the direction in which the company should move. 
Furthermore, optimality appears to be lost only through 
inadequate specification of the monthly cash flow and the 
consequent effect this may have on interest bearing invest-
ment of surplus cash. 
In fact if the plan was optimli!sed by the use of dyna-
mic linear programming it is doubtful whether exact imple-
mentation would achieve the optimal results by the end of 
the fifth year. Assumptions made which in practice would 
not hold and the variability and uncertainty of the bio-
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economic ~nvironment would preclude achievement of optimal-
ity. As with budgeting, objective adaptivising would be 
necessary to cater for unforeseen changes. 
2. REAL VERSUS THEORETICAL APPROACHES TO FARM PLANNING 
(1) The Real Situation 
In the horticultural industry small family units 
supplying local markets are disappearing and are being 
replaced by professional, management-orientated businesses. 
The small ho~~ icultural producer still has a l arge part to 
play nationally but his technological competence is not 
sufficient to keep abreast with the changing macro-economic 
situation. The adoption of a business approach to horti-
cultural production is becoming imperative. 
The agricultural industry has passed through a similar 
phase. But being export orientated, farmers have a common 
productive goal and individuals may increase production 
without affecting others in the industry. 
In contrast the marketing situation in most sections 
of the horticultural industry, is a competitive one between 
growers. An air of secrecy surrounds crop profitability, 
market returns and production techniques. This is not 
true of the process cropping industry or other sectors 
where contract selling or marketing boards operate. 
Technological proficiency ensured a reasonable living 
in the past so that records were not kept. Now that the 
management of properties requires a business approach for 
adequate income there is often a lack of data on which 
decisions can be based. 
The educational standard of horticultural managers is 
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rising. Men with business knowledge are entering the in-
dustry and practicing financial control and other forms 
of managerial expertise. 
The horticultural industry is characterized by a 
high level of risk and uncertainty arising from the 
seasonal variations in climate, supply and demand and 
general economic variability. 
This is the exis~ing situation, 
(2) Rea l 1 Planning Techniques 
Budgeting, whether it be partial, comparitive, annual 
or development budgeting, is probably the only forward 
planning tool us ed widely to make decisions . This is due 
to several factors : 
(i) The budgeting technique can be used by any 
grower. It -may be a complicated or simple budget depending 
on the particular decision but its overall simplicity is 
a primary advantage. 
(ii) Budgeting is a flexible process. At any stage 
any particular factor can be brought into the plan. Flex-
ibility ensures that all aspects of the problem may be 
included, As the financial situation unfolds, constant 
assessment of the results can be made and any altel]!ati·ona 
made, 
(iii) The mere act of the manager participating in 
solving his own problems has tremendous benefits, The 
manager becomes fully conversant with the interacting 
1. 'Real' in this sense is synonomous with techniques 
used and found to be practical by managers. 
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factors of his business and becomes much more aware of the 
likely consequences of decisions he may make. Just as 
growers establish an inbuilt feeling about the condition 
of their plants and can "sense" when things are not right, 
the manager's participation in forward planning will give 
him the •feel' of the business. It is a matter of exper-
ience and experience arises through involvement. 
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(iv) Manager participation in the planning process 
generates faith in the result. Through completing a planning 
exercise him~ elf, the manager becomes aware of how the re-
sults were obtained and the assumptions that may have been 
made. The plan is more likely to be implemented than if 
the same , results had been presented by an adviser. 
Real planning techniques in the main will continue to 
be thos e which can be used by growers and which are flexible 
and adaptable enough to cover all aspects of forward planning. 
They may be supplemented by "theoretical" techniques in 
solving complex situations where growers can be confident 
of reliable data. 
(3) Theoretical Planning Techniques 
Theoretical planning techniques can be loosely grouped 
into those using the Theory of the Firm to optimise some 
particular objective. Linear programming is probably the 
most basic model and certainly the least mathematically 
complex. 
Forward planning techniques have been the subject of 
many authors. Heady ( 1954) proposed that linear programming 
had great potential in solving farm management problems. 
Since then many applications of the model have been 
attempted by various workers. Extensions of the model 
have been made in regard to risk , time period analysis, and 
integer and non-linear problems. 
But there has been little use of linear programming or 
its more complex forms in 'real life' situations in hort-
iculture. Non-adoption of linear programming appears to 
be due to several factors. 
(i) Access to computer facilities has been one of 
the main limiting ~~ctors in New Zealand. Access to com-
puters by growers would be through the Ministry of Agric-
ulture and F ~aheries , the two agricultural universities or 
l arge companies within the industry (for example, the Apple 
and Pear Board). None of these provide a farm planning 
service. In Britain the Advisory Service provide a farm 
planning service through the use of MASCOT 1 which automat-
ically provides an annual linear program from account and 
farm record data. 
(ii) Horticultural managers have had little formal 
training in economic theory so that they are less able to 
grasp the full impact of the whole linear programming pro-
cedure and output, particularly the more complex models. 
Because managers are not familiar with the theory, they 
a~e unaware of the potential of such techniques. 
(iii) A realistic model takes some time to formulate 
and although most of the data is required for budgeting 
purposes the time component is still considerable.. Growers 
need to request outside organisations such as the Advisory 
Services to do the programming and this organisation is 
not set up to handle ind i vidual forward planning problems. 
1, Management Advisory System using Computerised 
Optimisation Techniques. 
(iv) The inability to incorporate risk and uncer-
tainty into the linear program has prevented widespread 
acceptance of the technique. Budgeting provides no 
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better answers as it is subject to the same limitations in 
data input and future predicted environmental changes. It 
is not possible to predict future events precisely and 
therefore the problem solving technique needs to be revised 
as necessary. Linear programming can be re-run given new 
gross margin values and/or constraint sets. But this would 
be a costly exercise. 
(v) Because they do not participate, gr owe r s l ack 
trust in the results obtained from a linear program. Simp-
son (1964) found this when he programmed five different 
fanns. The farmers did not accept his results fully be-
cause they had not participated in the planning. 
For these reasons, linear programming and more complex 
forms of forward planning have not proved to be successful 
forward planning techniques for use at an individual prop-
erty level. 
(4) Future Forward Planning 
Forward planning in the future will remain dependant 
on budgeting because it is a simple, flexible and easily 
understood forward planning technique. Linear programming, 
or other techniques, may be increasingly used in the future 
as growers become more conversant with theoretical tech-
niques and understand the theory , mechanics and resulting 
output. 
The education of the grower must be followed by pro-
viding access to computers '·and advice in formulating the 
problem. When the grower can formulate his own model, 
I 
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interpret his results and reprogram the problem as new 
circumstances occur, linear programming (or whatever 
technique the grower is using) will play a useful role 
in forward planning . 
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Uncertainty will remain part of our environment I 
and while risk can be minimized, forward planning will 
continue to depend on constant revision of the problem 
as new events occur. 
The main reason for using more sophisticated planning 
techniques is that they are optimising. But optimality 
is less important in a constantly changing environment 
and results tend to be 'academic'. Without revision, 
as circumstances change, optimal plans become sub-optimal 
and provi~e a less reliable guide to the direction the 
property should follow. 
Budgeting rarely finds the optimal plan but as opt-
imality is transient the plan produced provides as 
reliable a guide as the more sophisticated planning 
techniques. 
- - ---- ------ - --
CHAPrER VIII 
SUMMARY 
This study has provided a realistic forward plan to 
meet objectives of the manager of a multi-enterprise horti-
cultural property , within the marketing environment and the 
available resource of land, labour and capital. 
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Of the var ious planning techniques investigated in the 
s earch for a realistic planning model, linear programming 
was selected to provide the optimal cropping programme for 
the property. A five year development budget incorporating 
the optimal cropping programme satisfied all the manager's 
objectives. The primary object, to maximize return to 
shareholder~' capital, was subject to several other quantita-
tive objectives: 
( i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
an adequate manager's salary, 
no further capital borrowing, 
repayment of the present overdraft debt within 
two years, 
completion of tile drainage and other specified 
property developme~t , 
minimization of taxation , 
annual gross income to exceed $120 , 000. 
Qualitative objectives are to be met by efficient managerial 
control. 
1 • THE PLANNING PROCESS 
Dynamic linear programming appeared to be the most suit-
able technique to provide an optimal development plan over 
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time. This model was rejected after detailed investigation 
because there was no means of programming the model to re-
structure capital assets into an efficient set or programming 
special taxation incentives. 
Development budgeting, incorporating an optimal 
cropping programme produced by linear programming, was 
chosen as the best mod·e-1 to provide the results sought. 
2. THE BUIX}ETED RESULTS 
The success of the planning process can be judged from: 
( i) the manager's acceptance of the plans in that all 
objectives are satisfied, 
(ii) the manager agreed to full implementation of the 
suggestions, 
(iii) tliere is a projected increase in earnings on 
shareholders' capital from 11.0 t o 18.4%. 
Three optimal plans were presented to the manager, each 
with different constraints imposed . The three plans showed 
the optimal result when: 
(i) the cropping programme was constrained by the 
exrsting requirement of female and child labour for each 
activity, 
(ii) the requirement of female or child labour could be 
supplemented by surplus labour of the non-limiting category 
of labour, 
(iii) berryfruit production was restricted to the 
existing levels. 
The first plan inc orporating a greater area of berry-
frui t was selected by the manager, and provided the basis of 
131. 
three of four development budgets calculated for a five year 
period. These budgets showed: 
(i) the projected results that could be achieved by 
adopting the optima+ cropping programme. The cash sur-
pluses generated by this programme were dealt with in 
Budget III, 
(ii) the comparitive result of continuing the existing 
cropping programme ¥ith delayed development and an unaccept-
able return on shareholders' capit~, 
(iii) the increased return on shareholders' capital 
(above that achieved by Budget I) that could be obtained by 
investing the cash surpluses generated, 
(iv) the effect of strawberry yields remaining at 
present levels if the suggested improvements in husbandry 
techniques Prove ineffective. 
The risk of strawberry yields being below the budgeted 
level is insufficient to deter the manager from proceeding 
with the implementation of the optimal cropping programme 
chosen which he considers to be basically sound. 
3. DATA REQUIREME~TS 
The property used as an example in this study is a-
typical for New Zealand +n that data had been reliably 
recorded for several years. This allowed the gross margin 
and crop resource input requirements for the linear pro-
gramming model to be specified accurately. The same 'in 
depth' data would be required,' if a thorough annual budget 
was to be estimated instead of computer programming. 
Generally, throughout the horticultural industry in 
-------- - --
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New Zealand there is a lack of sufficiently detailed records 
on an individual property from which reliable forward plans 
can be calculated. When using optimizing techniques the 
accuracy of input data is most important if real optimal 
results are to be obtained. Managers without data fro 
which to plan have to rely on marketing and ancillary service 
firms, or Government departments for input information. 
Generally data from these sources is less satisfactory for 
an individual property forward plan. It is suggested that 
managers need to become self-motivated in adopting a bus iness 
orientated approach to horticultural production. The first 
step is to record accurate data to meet their own individual 
decision- making needs. 
4, CONCLUSIONS 
The emphasis throughout this work has been one of realism. 
Although many arbitrary assumptions have been made, such as 
assuming that the existing capital assets are an efficient 
set and that all qualitative objectives will be achieved by 
efficient managerial control, the approach adopted has allowed 
an · objective assessment of each step in the planning process. 
This has maintained a sufficiently realistic approach to allow 
the manager to accept the recommendations with a minimum of 
questioning. 
The combination of linear programming and budgeting has 
proved successful in this case. Managers in the horticult-
ural industry are likely to continue to use budgeting until 
they and the advisory s ervices become more familiar with 
the use and interpretation of more complex planning tech-
niques and until computer facilities become readily 
available for this purpose. 
133. 
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APPENDIX A 
Gross Margins of Annual Crops 
1. ~ 
Gross Revenue 
Contract 
- 7.8 t at $345/t 2,691 
Market - 600 kg at $1.10/kg 
--2.§Q 
3,351 
Direct Costs 
\ 1. Production: 
Materials 
Fertilizer 55 
Herbicides 20 
Pesticides & Fungicides ~ 
84 
Machinery 
Irrigation -
11 hrs at $0.60 7 
Other -
35 hrs at $1 .oo 22 
42 
Labour 
Casual -
128 hrs at $0. 78 100 
10 hrs at $0.55 
--2 
.!.Q2 
232 
2. Harvesting: 
Materials 
Bags , twine, etc. 21 
Machinery 
Tractor -
13 hrs at $1.00 13 
Transport 7 
Drying 12 hrs at $2.50 lQ 
50 
Labour 
Casual 195 hrs at $0.78 152 
Casual 111 hrs at $0.55 61 
Contract -
136 bkts at $0.45 61 
111 bkts at $0.40 44 185 bkts at $0.30 22 
lli 
.ill. 
-677 
Gross Margin \~ $2,674 
-------~- ~- ~-
141. 
2. Whangaporoa Crown 
Gross Revenue 
555 ba.gs at $3.31 / bag 1,837 :' 
Direct Costs 
1. Production: 
Materials 
Fertilizer 32 
Seed 5kg at $3.30/kg 11 
49 
Machinery 
Irrigation 20 hrs 
at $0.60 12 
Other 31 hrs at $1.00 
.2.1. 
43 
Labour 
Casual -
5 hrs at $0.78 4 
44 hrs at $0.55 ~ 
28 
120 
2. l:!arvesting : 
Materials 
555 bags at $0.6'9 50 ,. 
Twine, labels, etc. 1Q 
60 
Machinery 
Tractor 
3t hrs at $0.60 2 
Labour 
Casual -
10 hrs at $0.78 8 
44 hrs at $0.55 £1 
32 
Marketing 
555 bags at $0 . 60 333 
. Transport 
555 bags at $0.70 2fil! 
ill 
fil2. 
-935 
Gross Margin $902 
142. 
3. ~ - Mangere Pole, Shiny Fardenlosa 
Gross Revenue 
1740 kg . at $0.27/ kg 470 
Direct Costs 
1. Production: 
Materials 
Fertilizer 18 
Herbicides 25 
Pesticides and 
Fungicides 
....2 
52 
Machinery 
Irrigation -
13 hrs at $0.60 8 
Other -
15 hrs at $1.00 
.li 
~ 
. ' 75 ~,,. 
2. Harvesting: 
Machinery 
Tractor -
6 hrs at $1.00 6 
Header -
3 hrs at $2.50 ~ 
14 
Materials 
10 sacks and 
transport at $0 . 29 
-2 
11 
-92 
Gross Margin $378 
--- -~----= -
143. 
4. Corn - Hybrid seed, Carmel Cross 
Gross Revenue 
2240 kg at $0.66/kg 1,478 
Direct Costs 
1. Production: 
Materials 
FertiU:zer 43 
Herbiciaes 15 
Pesticides & Fungicides 3 General 
-
- 61 
Machinery 
Irrigation -
25 hrs at $0.60 15 
General -
36 hrs at $1 .00 ~ 51 
Labour 
Casual -
69 hrs at $0.78 54 
12 hrs at $0.55 
...:I. 
.§1. 
173 
2. Harvesting: 
Machinery 
Tractor -
16 hrs at $1.00 16 
Drier -
100 hrs at $2.50 
Header -
250 
5 hrs at $2.50 
__§ 
274 
Labour 
Casual -
117 hrs at $0.78 91 
200 bkts at $0.15 2Q 
' 
,, \ ill 222 
-568 
Gross Margin $910 
144. 
5. Barley - Zephyr 
Gross Revenue 
5.6 tat $39.70/t 222 
Direct Costs 
1 • Production: 
Materials 
Fertilizer 8 
Herbicides 6 
Seed 12 
27 
Machinery 
Irrigation -
9 hrs at $0.60 5 
General -
15 hrs at $1.00 
.12. 
20 
47 
2. ·.Harvesting: 
Materials 
Sacks -
98 at $0.17 17 
Transport -
98 sacks at $0.11 11 
Machinery 
Tractor - I 5 hrs ' at $1.00 5 Header _ , 
2 hrs at $2.50 2. 
lQ 
2§ 
-85 
Gross Margin $137 
145. 
6 • . Seed Cauliflower Phenomenal 4 month 
Gross Revenue 
170 kg at $9.92/kg 1 ,686 
Direct Costs: 
Production Costs: 
Materials 
Fertilizer 28 
Herbicides 14 
Pesticides & Fungicides 132 
General 
..1.Q2 
279 
Machinery 
Header - 2: hrs at $2.50 5 
General - 50 hrs at $1.00 
.2Q 
55 
Labour 
Casual 
- 366 hrs at $0.78 w 
ill 
-619 
Gross Margin $1,067 
7. Seed Tomatoes - Grosse Lisse. 
Gross Revenue 
87 kg seed at $14.33/kg 1,247 
Direct Costs : 
Production Costs: 
Materials 
Fertilizer 136 
Herbicides 8 
Pesticides & Fungicides 62 
General 
.1.2.Q 
336 
Machinery 
Irrigation -
23 hrs at $0.60 14 
Carting 30 hrs at $0.60 18 
General 38 hrs at $1.00 2.§ 
70 
Labour 
Casual 109 hrs at $0.55 60 
" 537 hrs at $0.78 fil ill 
ru 
-884 
Gross Margin $363 
----- ~~-
146. 
8. Market Cauliflower 
Gross Revenue 
1000 cases at $1.80/case 1,800 
Direct Costs: 
1. Production costs: 
Materials 
Fertilizer 20 
Herbicides 7 
Plants ~ 
120 
Machinery 
General 43 hrs at $1 .oo 43 
Labour 
Casual 110 hrs at $0.78 85 
12 hrs at $0.55 
-1 
~ 
255 
2 . Harvesting costs: 
Materials 
Cases - 800 at $0.08 64 
200 at $0.02 
....i 
68 
Machinery 
Carting 85 hrs . at $0.60 51 
General 13hrsat$1.00 
..u 
64 
Labour 
Casual 255 hrs at $0.78 ~ 
lli 
-586 
Gross Margin $1 ,2 14 
- - ------ ;--. i -
147. 
9. Market Tomatoes 
- Moneymaker 
Gross Revenue 
7,400 cases at $2.16 15,984 Seed - 56 kg at $61.73/kg 
--2...ill 
19,441 
Direct Costs: 
1. Production Costs: 
Material.a 
Fertilizer 95 
Herbicides 14 
Pesticides ii.nd 
Fungicides 26 
General. ill 
712 
Machinery 
Irrigation -
102 hrs at $0.60 61 
General. -
58 hrs at $1 .OO 2..§ 
119 
Labour 
Casual -
827 hrs at $0.78 645 1272 hrs at $0.55 1QQ 
.L..lli. 
2, 176 
2. Harvesting Costs: 
Material.a 
Cases -
7 ,200 at $0.195 1,406 
Machinery 
General -
165 hrs at $0.60 99 
Marketing 2,886 
Labour 
Seed -
138 hrs at $0.78 108 Casual -
3,301 hrs at $0.78 2574 
1,028 hrs at $0.55 ~ 
hli1 ~ 
-9,814 
Gross Margin $9,627 
148. 
10. ~ - F1 Hybrid 
Gross Revenue 
224 kg seed at $9.92/kg 2,222 
Direct costs: 
Production Costs: 
Materials 
Plants 60 
J Pesticides _2, 
65 
Machinery 
Carting 35 hrs at $0.60 21 
General 33 hrs at $1.00 21 
54 
Labour 
Casual 648 hrs at $0.78 
.2Q.2 
624 
Gross Margin $1 ,598 
11. Seed Pum;ekin 
- Whangaparoa Crown 
Gross Revenue 
395 kg seed at $3.31/kg 1,307 
Direct Costs: 
1. Production Costs: 
Materials 
Fertilizer 30 Seed 11 
47 
Machinery 
I=igation -
20 hrs at 
General -
$0.60 12 
30 hrs at $1.00 2Q 
Labour 42 
Casual 15 hrs at $0.78 12 
88 hrs at $0.55 ~ 
60 149 2. Harvesting Costs: 
Labour 
Casual 81 hrs at $0.78 
_22 
-212 
Gross Margin $1,095 
149. 
12. Bo;rsenberries 
Gross Revenue 
- 20 tonne yield 
3,600 kg{18%) at $0.75/kg 2,100 
6 , 000 kg~ 30%~ at $0.71/kg 4,260 8,800 kg 44% at $0.57 /kg 5,020 
1,600 kg (8% at $0.40/kg 
_2iQ 
12,620 
Direct Costs: 
1. Production Costs: 
Materials 
Fertilizer 77 
Herbicides 33 
Pesticides and 
Fungicides 198 
General 
_1§ 
326 
Machinery 
Cultivation and 
Spraying 70 
Irrigation 18 
General ll 
100 
Labour 
Casual 
1805 hrs at $0.78 1,408 
251 hrs at $0.55 
___Ll§ 
1,546 
1,972 
2. Harvesting Costs: 
Materials and Marketing 
Containers at 3.8c/kg 
Shed labour at 4.5c/kg 
Marketing, etc 
at 10.0c/kg 
20,000 kg at 18.3c/kg 3,660 
Machinery 
General -
103 hrs at $0.60 62 
Labour 
Casual -
1490 hrs at $0.78 1, 162 
1679 hrs at $0.55 
_ill 
~ 
2..§Ql 
-7, 779 
Gross Margin $4,841 
13. Strawberries 
Gross Revenue 
17,600 kg at $0.32/kg 
Bonus Payment 17,600 kg at 8.8c/kg 
Direct Costs: 
1. Production Costs: 
Materials 
Fertilizer 128 
Herbicides 27 
Pesticides and 
Fungicides 56 
Plants -
26,000 at $19/1000 494 
General lli 
Machinery 
Cult., Fert. and 
Spraying 88 
Irrigation -
58 hrs at $0.60 35 
General 5 hrs at $0.60 ~ 
Labour 
Casual -
6813 hrs at $0.78 
70 hrs at $0.55 
2. Harvesting and Marketing: 
Machinery 
Carting 
42 hrs at $0.60 
Labour 
Contract -
17,600 kg at 15.5c/ kg 
Gross Margin 
150. 
7, 181 
1,021 
126 
_ill 
1,718 
25 
-4,471 
$2,710 
-- ----
151. 
14. Raspberries - Lloyd George, Marcy. 
Gross Revenue 
7,180 kg at $0.55 /kg 3,949 
2,520 kg at $0.73/kg 
.1...fil.2 5,788 
Direct Costs: 
1. Production Costs: 
Materials 
Fertilizer }8 
Herbicides 10 
Pesticides and 
Fungicides 22 
Gen<lral 1Q 
80 
Machinery 
Irrigation -
11 hrs at $0.60 7 
General -
17 hrs at $1,00 l1 
24 
Labour 
Casual -
91 hrs at $0.55 50 
436 hrs at $0.78 2.1Q 
~ 
494 
2. Harvesting Costs: 
Materials 
Containers 
9,700kg at $0.20/kg J ,940 
Machinery 
General 35 hrs at $0.60 21 
Labour 
•· 
Picking and packi~ 
9,700 kg at $0.11 kg l...Q21 
~ 
- 3 ,522 
Gross Margin $2,266 
-- --------~ - -
152. 
15. Broccoli 
Gross Revenue 
1312 trays at $1,43/tray 1,816 
Direct Costs: 
1. Production Costs: 
Materials 
Fertilizer 33 Plants 40 
73 
Machinery 
General 71 hrs 
at $1 .OO 71 
L~.bour 
Casual-
171 hrs at $0.78 ill 
277 
2. Harvesting Costs: 
Materials 
Containers-
1312 at $0.26 341 
·. Machinery 
General -
87 hrs at $0.60 52 
Labour 
Casual-
795 hrs at $0. 78 620 
l..&Ll 
-1,290 
Gross Margin $ 586 
16. ~ 
Gross Revenue 
6 Forward Stores at $95 570 
Costs: 
Weaners - 6 at $70 420 Materials (animal health etc) 
at $1.00/head 6 Feed at $4.00 per head ~ 
450 
Gross Margin $120 
1n. 
APPENDIX B 
Hontbl1 Cr op C11ah _ Flow Sta.tementa 
April May June July Aug . Sept . Oct. Nov. Dec. Jan. Feb. Har. -To t a l 
Market Ve ,e;;eteblaa 
Garlic 
Inc ome 10 350 114 1'9 40 7 1615 1076 3351 
Ma terials - 32 -16 -Y.l - 3 _,, -105 
Machinery - 4 -14 
- 9 - 2 _-,. - 9 - 48 -2 -92 
Labour -58 - 14 -23 -11 -1 44 -208 -5 -463 
Harke ting -1 - 1 - 1 - 5 -1 • - 1 -1 -6 - 17 
Cash Flo• -1 ,37 - 89 5 ) 49 71 122 1} - 16 - 213 1405 1065 2674 
Crown Pumpkin 
Income 168 408 539 408 242 72 1837 
Hateria l s - 20 - 20 -20 _,7 - 17 -5 - 109 
Hachiner1 -1 -2 -1 4 - 13 - 9 -2 - 4 -45 
Labour -32 - 9 - 15 _, _, -60 
Marketing - 84 -159 -214 - 170 -94 -721 
Cash Flo• _,, - 2 64 229 305 238 i O? 
" 
-"9 - 4 - 6 902 
Karket Caµlin ower 
I ncocie 243 403 1154 1800 
Mat.e riaJ.a -100 -15 - 16 -1 8 -39 - 188 
Hac biner1 _,, -19 -7 - 2 -14 -28 -23 - 2 - 107 
Labour 
-5 - 67 -18 -2 _,, -1 00 - 66 - 291 
Cash Flo• -1 17 - 101 
-25 - 4 180 257 1026 -2 1214 
Harke t Toma t oes 
Incoae 8757 5234 1261 t84 3457 548 1944 1 
Materials -770 -460 -112 - 16 -596 -102 - 62 - 2118 
Machinery 
- 38 -37 -37 -25 -26 - 55 - 218 
Labour - 781 -892 -50 -283 -696 - 366 - 1524 - 4592 
Marketi ng -1581 
-945 -228 _,, -99 - 2886 
Ca~h Flo• 5587 2900 811 135 3457 - 91 6 -823 - 392 - 1192 9627 
Berr1fruit 
Boyeenberrie e 
Income 1235 250 4965 3700 2470 12620 
Mat er iale - 18 _,, - 14 - 58 - 46 -B• -1 313 - 2408 _,, -3986 
Hachiner1 
- 5 -7 -1 8 -7 -1 0 - 59 - 39 -1 7 -162 
Labour 
- 55 - 330 - 462 -384 _,, - 25 - 66 - 813 -1392 -27 - 3566 
Herke ting -22 - 20 - 23 -65 
Ceeh Flo• 121 3 195 - 348 -500 -405 - 118 -78 -160 -2185 •1 126 •3680 2391 4841 
Str awberri es 
Inc ome 1549 2184 2375 1073 7181 
fia t eriala -319 - 494 -25 -3 _,, - 46 - 28 - 20 - 74 -1 021 
Machine r1 
-32 -7 - 2 - 11 - 6 -1 -32 -3 -1 5 -42 - 151 
f 
Ltt.bour - 119 - 29 -58 - 168 -1279 -1077 - 487 - 82 - 3299 
Cash Flo• 
-351 - 613 - 61 1491 - 5 - 23 -i20 904 1238 563 - 15 - 198 2710 
Raspberries 
Income 220 512 2345 2711 5788 
Mate rials 
- 58 - 4 - 6 - 1837 -108 - 7 - 2020 
Machinery 
- 3 -3 -2 -2 -26 - 5 - 4 - 45 
Labour 
- 3 -23 -1 44 -38 - 1148 - 90 - 3 - 8 - 1457 
Cash Flo• - - 6 -26 - 58 -144 214 -46 - 3011 314 2330 2699 2266 
A.PPEWO!X 8 cont'd 
Apri1 Kay June July . Aug •. Sept. Oct. No_T~ Dee. Jan. Feb. Har . Total 
Broccoli" 
I ncome 17 385 1030 320 62 6Z -n · 1876 
Ma t erJ..al.s _,. -86 -2i3" -38 
-6r ..;.1+11+ 
. Maehin•rJ . ... -6 -3' _,, -10 -133 -i23" 
Labour -9 - 1~0 -376 -87 - 8 
-753' 
Cash Flotr 0 . T53" . '10 1.84 •• 62 -267 586 
seed Cropa-
Beans 
Ineo .. 470 470 
Material.a -3' -18 -2~ -9 ~55 
Machinery -1 0 -12 _,,. -6 
-3 
-· 
-37 
Labour 
C"aeb Fl"o• - H 470 -30 -2'T - 6 -12 
-· . 
378 
Corn 
Ineo- 985 493 11+78 
Materials. 
- 35 -3 -23 : -61 
Machinery -69 -205 - 21 
-9 -15 - 3 -3 _,25 
Labo'11'" -Al+ -78 -9 -38 -13 -182 
Barley Ca•lr F:lo-. =t"r! ::!B! 'l8IJ ~~ -55 -~· -'.38 ::IJ, _,g "'" I neo•• 
Materials - 28 - 8 -1 6 
-3 -55 
Machinery . - 10 
-10 ... -3 -1 -2 -30· 
Cash Fl o-. 
-38 222 -1 - 20 - 6 - 1 -2 137 
Caulino-.er 
Ineo1H 600· 1086 1686 
Materials ... 11 7 
-· 
-22 
-30 -73' -13 -20 -279 
Machinery -22 - 1 -6 -5 - 2 -2 -2 -3 -5 ":.7 - 55 
Labour 
-38 - 5 -90 -38 -29 -54 - 31 -285 
Cash Flo .. 
- 177 -1 - 15 . - 5 486" T016 -101+ - 13 -3 -59 -58 1067 
Tomatoes 
Income· 121+7 1247 
Materials -136 -139 -31 -26 -4 -336 
Maehinel"y -11 
-7 -6 - 15 - 14 - 6 - 4 -7 -70 
Labou!" -176 -167 -28 - 1• -12 -~1 - 478 
Cash Flo• -1.87 -17it. -6 1·247 - 151 - 181 -51 - 42 -92 363 
Carl"ot F1" R1 brid 
I neon 2222 2222 
Matel"iala -60 
-5 -65 
Machinery 
-2 -46 -2 ,4 -54 
La boar :-203 -119 - 19 -1 61+ - 505 
Cash Flo• 2220 -60 -249 -1 19 -26 -161+ -4 1598 
Cattle 
Income 570 570 
Materials 
-5 -8 -6 -6 -3 -1+22 - 1+50 
Cash Flow 
-5 -8 -6 -6 567 ..:1+22 120 
Sea6 Cl"OWD 
Incoae 1307' 1307 
Materials 
-25 -11 -s -47 
Maehin•Py 
-1 _,. -13' -8 -2 
-· 
_., 
Labour _,, 
-21 -21 -21 -9 -15 -2 -2 -123 
Caab Flo• _,, -21 -21 1286 - 39 -39 -28 -4 -6 1095 
,,--, . 
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APPElmIX c (co.tin-') 
. 3- Capital ($) Real Aetirlt.iea Tranarer Act1•it1ea Bank 
SupplJ" P1 P2 -., .. P5 P6 P? PB P9 P10 Pt1 P12 P1,. P14 P15 P16 P17 P18 P19 P20 P21 P22 PZJ' P24 P25 P26 P27 P28 P29 P30 PJ1 
Ju .. 0 
- = ·89 ., +n -470 -985 ~z 15 25 -871 6 -2220' J48 61 -410 8 J•B 1.0 -1.0 
Jul1 0 . -5 -64 21· -493' 5 4 -135 -1247 60 500 -1491 26 -184 6 500 26 -1.0 1.0 -1 .0 
Auauat 0 . - 349 - 229 -1?86 . -J•5? 2'9 405 5 58 _ .. 6 405 58 -1.0 1.0 -1·.0, 
Sept.aber 0 = - 71 -J05 -486 -180 88 2J 14' -62 _88 1'4 - 1.0 1.0 -T .0 
October 0 = -122 - 238 -10.1 6' -257 78 220 -214 -56? 78 -21,4 -1.0 1 .o -1.0 
No .... abu• 0 = - 1·3 -107 J9 JO -56 18 .f04 -1026 151 160 -904 46 160 46 -1·. o 1.0 -1.0 
December 0 = • 16 -J,. J9 27 2' 20 1J 916 181 119 2185 -1238 3011 2185 301·1 - 1.0 1.!' -1.0 
January 0 = +213·· 2! 28 6 JS 6 J 82J 51 26 -1126 -56J - 314 -1i26 -3H 71.0 1.0 -1 .0 
February 0 = -1 405 4 4 12 
'" 
1 59 J92 42 164 -3680 15 - 2330 -3680-2330 -1.0 1.0 -1.0 
....... 0 = -1065 6 6 4 16 2 58 2 1192 92 4 -2391 198 - 269'9' +267 422 : 2391-2699 -1 .0 1 .o -1 .0 
April 0 = ., 1J 11J JS 177 117 -5587 187 -1213 J51 -1213 -1.0 1 . 0 -1.0 
. ., 0 = •J? •33 33 28J 1 101 - 2900 17• - 195 61J 6 -153 5 -195 6 - 1.0 1 .o -1.0 
.... 4000 +1.0 
I... 
APPENDIX D 
Tile Drainage Scheme Costing 
To drain 22.5 hectares, 666 m of tiles are 
required per hectare. 
Costs (per 100 m laid) 
Tiles W 
Trenching 45 
Labour 15 
Back fill material 17 
$117 
Cost per hectare 
666 mat $1.17/m $780 
1 517. 
158. 
APPENDIX E 
Valuation of Assets - As at 31st March 1972 
1. Land 
3.39 hectares at $3,722 12,617 
21.81 hectares at $1,850 40,349 
24.24 hectares at $1,600 38,784 
91,750 
Improvements: 
Shelter 5,000 
Clearing, Draining 15,000 
Water Supply 5,000 
Power Reticulations 2,000 
Small fruit trees and fences 7,500 
' 
34,500 
2. Buildings 60,000 
3. Plant and Machine!:£ 
I Tre.ctors ( 5) 1,05b Header 200 Vehicles (2 cars) 3, 100 Freezer equipment 6,500 Drier 2,500 Farm implements 5,500 Irrigation planta (3) 7,900 Miscellaneous 3,800 
36,5,0 
$222 , 800 
,,.,._ 
APPEND IX F 
Depreciation Schedule 
(S ) 
Ite• Rate Book 19?2 Book 197' Book 1971+ Book 1975 Book 1976 Book 
Val ue Depn Val~ Dopn Value Oe pn V&lue Depn Val.ue Depn Value 
1 . Buildinga 
Hou.s ea 2,. s .I.- 20.000 500 19.-500 500 19 ,000 500 18,500 500 18,000 500 17,500 
Farm Buil dings z~ S.L. 40 , 000 Boo 39 , 200 Boo 38 , 400 Boo 37.600 800 36 , 800 Boo 36,000 
z. Motori zed Pl ant 
Vehicles 20S o .v . . 3,100 6ZO 2 , 480 496 1.,.981+ 397 1,587 317 1,270 Z54 1,016 
Other 20% o.v _ 5 . 900 nSo 4 ,.720 9'4 3 . 776 755 3 .. 02'1 604 2,1+1? 4B3 1,934 
J • .Pl an t a nd Eq,uipment 1~ D. V . 22 , 400 2240 Z0, 160 2016 18, 144 1814 16,.JJO 1633 14,697 11+?0 13, 227 
-- -- --
Total Book Value 91 , 400 86 , 060 B1 , J04 77,038 73, 184 69,677 
Total Depreciation 5340 4?56 4266 3B54 .3507 
Lesa l: Vehicle 
Depr eciat i on 155 12' 99 79 64 
Depreciation Carr ied Forwar d 
to Pr ofi t & Lou Accowit 5185 4632 4167 3775 3443 
TAXATION - BUDGET I 1971/72 1972/73 1973/74 19?1t/?5 1975/76 
Net Pr ofit 11901 6412 31633 35329 39993 
Act'-l&l Tax Due 4574 2104 13454 151 17 17216 
Pa id ae: -
Proviaional 541 4574 Z104 13454 15117 
Terminal ~ ~ 1im Total Tax faid 541 
-
Refu.nde 3 2470 
160 ... 
APPENDIX a-
DEVELOPMENT BUDGET I 
(S) 
Pre De•elopMnt YeH' 1 Year 2 Year 3 YH.r 4 
Groa. P.- taco .. 87661 1J'789 1)6221 147255 ·154738 
Rent DHlli.na 1248 121t8 1248 1248 1248 
Other Incoae 
-Zl£ -U2 --Zl2. ~ ~ 
Groaa Income 89659 13'187 138219 149253 1567J6 
Fara Working Expume11 
14224 Materiala 20885 21867 25135 27262 
Labo11r 22175 . 44o68 44637 49099 50015 
Marketing· J?J8 1596 1596 1596 1?o4 
Power 1018 1018 1018 1018 1018 
Cont.l'.ctora 53' 5" 5" 53' 533 
Starr Superannuation JOO JOO JOO JOO JOO 
Salaries 14648 11f648 14648 14648 14648 
SUA!lr:r ~naea ~ ...J.m. ...J.m. ~ ~ 58J89 8•8oy 86J5• 9408• 9?2'5 
Repaira .rid KainteWce 901 901 901 901 901 
V:•hicle Expeue• 640 640 640 640 640 
Tr actOJ', H.achiner7 and 
Equ.ip,.eent ExpenaH . 2850 5?00 5700 5?00 5?00 
Standing Charges 
Bank Interest 1119 150 150 150 150 
Mortgage Interest 6986 6986 6986 6986 6986 
Ra tu 845 845 845 845 845 
Iaa\U'ance ?82 ?82 ?82 ?82 ?82 
Rent ~ ~ ....il ~ ~ 
9?9J 8824 8824 8824 8824 
Depreciation Buil<'inga 1JOO 1JOO 1)00 1JOO 1JOO 
Motorised Plant a.ad Vehiclu 1645 1316 1053 842 6?J 
Equipment mg ~ .l§l! !ill .!!Z2 
5185 4632 4167 3115 3443 
--
Total Farm E:zpe.osea ???58 105500 1o6586 113924 116743 
Development: 
Tile Drainage 17550 
Land 1250 
Boysenberry Trellising 960 
Cattleyarda 200 
Concreting and Paving 2m. 
~ 
Total Expenses ???58 129375 1o6586 113924 116743 
Net Pro f it 11901 6412 J16JY 35J29 39993 
1'""-
Appendix G cont•d Appropriation A.ccow:1.t 
1971/72 1972/73 1973,.;. 1974/75 1975/76 
Balanc• Brougbt.. Forward: 9545 20540 16663 48350 58583 
Add:. 
N•t Profit 11')0't 6412 ,16'3' 35329 39993 
Tax 0..-er Pro•id•cl __;_ 2il2. . 
~ .illQl .llli.2. ~ 
2141t9 26952 50766 . 83769 98576 
L••a~ Prortaion For Taxation 541 4574 2104 1345• 15117' 
Termi.aal Taxation ~ ).ill2_ ..ili.l. 
.....ill ~ ~ ~ 16?80 
T&X Paid Net Profit 20908 18345 48662 · 58e15 81796 
Capital Expenditure 1345 
Printe Proparti~ of: 
213 Car Expen••a 213 213 213 213 
Car Deprec'iatio.a. ~ ill. ..21· .Ii. . ..§! ~ ~ .2E. 22. .El. 
Balance Carried Forward 20540 16663 48350 58583 81519 
Ca eh Flo• Statement 
Groaa Farm Ineoce 89659 13~?87 138219 14925, 156736 
Lesa: Groas Farm Cash Expe"neea mzz 12'74' 102419, 110149 113300 
Gross Fum S urplus · 1?086 1101tlt 35800 39104 43436 
Sale of A.aaeta 
Capital Input.a 
Taxation Refunds 1 ill2 
__;_ ~ 
Total Disposable Cash 1?08~ 11044 38270 391o4 43436· 
Leas: Capi tal Expendi tura 13;5 
Private Proportion Cal' 213 213 213 213 213 
Pro•isional Taxation 541 4574 2104 13454 15117 
TeJ'minal Taxation 
-
~ 
--
~ ..ili.l. 
Total Cash Expenses 754 10165 2317 25017 16993 
Cash Surplus/Deficit 16335 · 879 35953 14087 2644,-
Bank Account Credit 1217 2096 •• 38026 52113 78556 
Overi! raft 15118 (20?3) 
Previous level 19?0/?1 
A"juat~ent ,>ue to change in sundry debtors an, c reditore. 
162. 
Appendix a eont• ct 
Balance ShHt 
1971m 1972/7y rmn• 197'/75 1975/?6 
----
~ 
Cl.ll'nnt: 
Bank Accowi.t 1217 207, 38026 5211, 78556 
Su.ndr,. Debtor• 897 900 900 900 900 
Stock on Rand 35000 35000 ·35000 35000 35000 
Fixed: 
Land 126250 139600 139600 139600 139600 
Building.a 60000 58700 571+00 56100 54800 
Plant and Equipment ~ ~ ~ ~ ~ 227128 ~ 223274 mu llillZ 
Total Aaaeta 259914 269367 301054 31128? 3}4223 
~rtiea 
Current 
.... 
Sun~r7 Creditors 2020 2000 2000 2000, 2000 
Long Term Hortgagea 96921 96921 96921 96921 96921 
Total Liabil ities 989'1 98921 ' 98921 98921 98921 
Leaving 
Sharehol tta re • f'unl'!a 160973 1?0ftl+6 202n3 212366 235302 
Capital Reeerve Account 112317 125?2? 125727 125727 125727 
Unappr oprhted Profit 2051+0 16663 48350 58583 8151 9 
Paid up Capi tal 28056 28056 28056 28056 28056 
16097' 170446 202133 212366 235362 
16J. 
APHJDIX H 
8\Mlpt II 
- (S) 
ft• St••u QDO SUua•.l• 
197'/?2 1972m 1mno 1~/?5 1975176 1976/?7 
ar-- , ... l1M099- 89659' 89''9 89''9 89'59 .89'59 89''9 
Tot.Ar r.,..._ bp9 ... • 1'1758 71205 761'>0 ?63"e '/6016 757'5 
Do,,.lo,..ot : 
,.... 1250 
T1..lo DraiDaCe •550 2500 1000 '500 
COKT'OUDC &lld P_.,,._ 3915 
- -
-- -
Tobl b'peaeee ~ §l!!!!2. ~ ~ ~ m». 
Net h ofl t · 11901 66,.. 6,,,. 6311 101\J 1J92\ 
Cuh nos stiite .. •• 
Gr•• Fa- ?Ile - 896'9 89''9 89'59 89'59 89'59 89'59 
t..a• Par• Caoh ~ .... 7257' 7257, 7257' 7257J ?25?J 7257, 
Dettlo,..nt: 
Lu4 1250 
'file Draiuc• 6550 11000 
C••••Uac aad Pn1.q 
-
~5 
Tokl CHh la1'9 Ell:pelMIUu.ro mu WU 87'88 mu mu mu 
Caah hr9 S\lFP11&8 17086 9'86 21?1 17086 17086 17086 
Add Tuation Rofuada 
_-2 ~ _lZ ~ 
To•al Diapoeable Cub 17089 9'86 •5'2 1?15J 17113 17086 
LHa: Capihl Ezpeadituo 200 
Pro•iaional Tes. 5'1 \51\ 2213 21\6 2059 ,78, 
THaiU.l Tu i.033 172\ 
Pri••to ProporUoa 
.il2 Cu Espeaaea ~ ~ ~ ~ ~ 
Total Cuh E11P9UOO 
..n! ~ ill! Wl ~ lli.!! 
Cuh Surpli.ia/Defioit 16''5 •66 1906 11f?9\ 1'901 11366 
Bao.le Account Cr041' 121? 168J ,566 18360 J)261 .... 62? 
(16&0) 
Adjusted for cbaogea in Su.adry Debtor• and Crodi to•a 
161+. 
~coat>-• 
Appopriatioa Accoonl· 
19?'1/'1Z· 1912m 197,,,,. 197•175 1975/76 1976/77 
Bal.aaoe Broqbt Forward 9505· 20540 18250 2"39<> zs:no '6ZZft 
Add: Net Profit 119'>1 665"· 65°" 6311 1014.3 1.392ft 
T~ Onr Prcwtdd 
---2 ~ ~ _£ 
~ ID!. ~ ~ ~ ~ 
z1-.i.9 Z?19' Z?T15 30768 38560 50148 
IA••: PJ>OTidonal '?u 5"1 •57" ZZ13 21 \6 ~059 3783 
'lerainal '?a» !!.ell. 1?Zl+ ~ ~ ill2 ill! ~ lliZ 
Tax Paid- Net Profi • 20908 18587 24902 28622 36'11 4i.61t1 
IAae: C;._pUal .Espe•itu-• 200 
Pri~•t• Proportion 
Car Eapeuea ,68 3,7 fil 292 277 2~ 
..w ..lli . .fil ~ .1:11 ~ 
Balaaoe Carri•4 FOJ'H.rd ZOS\O 18z50 ,.,90 28330 '6ZZl+ "377 
Salano• Sheet 
!!!..!!,!,: 
Bank Account 121? 44627 
Cur•eat Aa••ta 35897 35900 
Fi:Hd Aaaet• 
.m.§22 214•~ 
Total Aauta 259911t 294981 
Leaa: Total Liabilitiea 989'1 989Z1 
LeaTiag: 
Shareboldera • Fuada 1609?) i96o6o 
Capital ReaerH 11Z3?7 1ZJ6Z7 
O'nappropriated Profit Z05't0 4"377 
Paid up Capital 28056 28056 
160973 196060 
APPENDIX H (cont• d) 
Further Depreciation for 1976/77 year. ($) 
Dwellings 
Motorized Plant- cars 
Other 
Equipment 
Total Depreciation 
Less t car depreciation 
Depreciation Carried 
Forward to Profit 
and Loss Account 
Taxation (Budget II) ( $) 
Book Value 
1975/76 
53500 
1016 
1934 
13227 
69677 
Depreciation 
1300 
203 
387 
1323 
3213 
51 
3162 
Book Value 
1976/77 
52200 
813 
1547 
11904 
66464 
1971 /72 1972173 1973/74 1974/75 1975/76 1976/ 77 
Assessable 
income 11901 6654 6504 6311 
_10143 13924 
Total tax 4574 2213 2146 2059 3783 
Provisional 541 4574 2213 2146 2059 3783 
Terminal 4033 1724 
Refunds 3 2361 67 87 
------- ---
166. 
APPENDIX I 
Budget III - Interest on Investment of Current Account ($) 
1973/74 1974/75 1975/76 
~ 
Initial Current Account 38026 52113 78556 
Less Cash (5000 approx.) 5026 5113 5556 
Leaving for Investment 33000 47000 73000 
Less $5000 on fixed 
deposit at 4t% 5000 5000 
42000 68000 
Increase in cash surplus 
at 3% 33000 9000 26000 
33000 42000 
Interest 
16,500 'at 3% 495 
4,500 at 3% 135 
13,000 at 3% 390 5,000 at 4t% 225 225 
33,000 at 8% 2640 
42,000 at 8% .ll§Q 
Total Interest 495 3000 3975 
Less Tax (45c/$1.00) m .ll2Q .11§.2 
Tax Paid Net Profit 272 1650 2186 
Accumulated net profit 272 1922 4108 
Net Profit (1975/76) 39993 + 3975 43968 
Total Assets 334223 + 4108 358331 
Increased Share-
holders' Funds 235302 + 4108 239410 
167~ 
.\PPDJ)IX J ' 
Batfs" IV Stra•beni. .. m 
PROFIT • LOSS ACCOIJlfT 1971/ ?2 rmm 19'7J/1' 1971'/?S 1m1?6 
a..- Incoee 89659 1}5787' 1~9 1•925, 156?S6 
IAu '?o\al! F&r11 CzpellH9< zm§. ~ }028? ~ }16,, ~ ~ 11901 }5'29 }999} 
Leu st,...t..rry "" a..,.a.ue ....!.W. ..m§ ~ ~ ~ 
1"'28 22'1'9 2"095 27791 }2•55 
Deftlo,...t: C•tU•J ...... 200 ,... 1250 
Boysenb•Pry Tniliai.ng 960 
'?ile Draill:ag9 • 1"000 '550 
Coneretiq: ud ·Pa'ri.a.g 
-- ~ ~ ~ 
Net Profit 10228 6}39 166}1) 27791 ,2 .. ,, 
CHI:! lllilll iliWSllllllli 
Grose Tar9 Ineoe. 89659 1J5?8? 1}8219 149l5J 1567}6 
L••a Grotia C•ah Fara Ezpen••• 725?J 1oo868 102i.19 11011t9 11noo 
·i..as St ra•b•r'7 Re•ea.ue. 167' 75}8 7S}8 75}8 75}8 
D•••loJ)Mllt: Cattleyu·da 200 
LHd 1250 
Bo1e•11be.rr, Trelli•i.nc 960 
Tile Drabag• 16000 1550 
ConereUng aad Padng 
-- Z!ill --· ~ ~ 115i.22 -- 11768? -- 12o8J8 
Ca.a b Fare Surplll9 15i.1J 8971 22797 
Add Ta• R• fuada 
_,J 17SO 
15,16 ~ }1566 }5898 
Leu Capihl Ezpendit\IH 11lt5 200 
Pro•iaional Tax 541 J821 2071 6?02 11725 
·rerai.nal Ta• J280 47}} 502} 
Pri••t• Proportion 
Car Expenses m 2U 2U ...ill -212 
754 8•59 2'8' 11648 16961 
- -- -- -- -
Cuh Slll'plua/Derteit 14662 512 2206, 19918 1e937 
Bank Account Credit 56 22096 42014 60951 
O•erdraft 456 
(J}) 
Arljuatmen t Due to Change in Sunt' r y Deb tora and Cradi t ora . 
168 .. 
Appeadix J c:ont'd BUDGET IV 
197i/72 1972/ 7, 197,/7 .. 19'/'1?5 19'/5/ '/6 
Balaac:e Brought Fonllrlt 9s•s '18867 1662) }21t20 481t8lf 
Add: Jrlet Protit 10228 6))9 166)0 27'191 ,21t55 
Tax O'Ur Pro•ided .__L ..112!! 
.!fil1. _§.fil ill§2. um ~-
19716 25206 ,5003· .6<ll11' 809)9' 
Leae: 
Prorl.aion for Taxation 5"1 ,821 2crn 6702 11725 
Terminal Taxation ~ !ill ~ 
-2!1 Z!.2! ~ ~ .lill§ 
Tax JMlid net profit 192'5 18105 )2<}32 •87'16 61t191· 
Leea: 
Capital Expenditure 111t5 200 
Prh•ate Proportion of • 
Car Sllpenaea 
"' 
2-1' ,,, ,,, ,,, 
Car DepreciaUOD ~ ill ~ ..12 .l! ~ ~ ~ ~ 2Il. 
Baluc:o C•r•iad Fonard 18867 16623 }21120 •8•8" 6,91\ 
Balaaee Sh••• 
!!..!!.!.!.: 
Cvrrent: 
Bank Account 
" 
220')6 42014 60951 
Su.Ddr1 Debtor• 897 900 900 900 900 
Stoclr: on Rand )5000 35000 )5000 35000 35000 
Fi1te4: 
La•d 126250 ,,9600 1'9600 1)9600 1,9600 
Bu1ldinga 60000 58700 571too 56100 s•8oo 
Plant anti EquipHnt ~ JJ09' ~ ml! ~ ~ ~ 227128 22'27• 21 9?67 
Total Aa••t" 25U97 26?)2? 285121t 301188 ,, 6618 
Leaa: Totd L1abil1 ties 99)97 98921 98921 98921 98921 
Leaviag: 
Shareholtl ero' fund a 159300 168-1106 186203 20226? 21?697 
Ca pital Reaer•e Ac:aou.nt 1123?7 12572? 125727 125?2? 125?2? 
Una ppr opriated Frofits 1886? 146ZJ J2lf20 lt81t81i 6,91• 
Pa i d Up Capital ~ ~ ~ 28056 -~ 159300 168406 186203 202267 21?69? 
Liabi l itha a re inc:r eaaed by S456 due to the a1Hll o•erdraft ou.to t•nd iag .. 
I 
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APPENDIX J (cont'd) 
StrawbeITy Yield Reduction 
Gross Margin 
Production per hectare 
Gross Revenue 
Production Costs 
Harvesting: 
Machinery 
Labour 
Net Revenue Los s 
25 
2728 
1.01 ha 
4. 72 ha 
7181 
1718 
U5l. 
il1l 
$2710 
These f i gures are ·used in Budget IV 
Taxation (Budget IV) ($} 
Reduced 
Gross Margin 
25 
2046 
1673 
7538 
1718 
5386 
21§.2 
$1597 
1971/72 1972/73 1973/74 1974/75 1975/76 
Net Profit 10228 6339 16630 27791 32455 
Tax 3821 2071 6702 11725 13824 
Provisional 541 . 3821 2071 6702 11725 
Terminal 3280 4733 5023 
Refunds 3 1750 
